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1970. The Variation with Temperature of the Dinsity of Liguids A. 
Predwoditelew, | (Zeits..f. Physik, 36. 7: pp, 557-562, 1926.)—An 
empirical) formula has been given by Saslawsky and Schaposchnikow for 
the variation with temperature of the density of liquids [see Abstract 
der, Waals equation, beyggedo. 2: A. 


$971! Density ‘of Solids ‘by of Gas 
Volume-Meter. G. M. Karns. (Am. Chem. Soc., J. 48. pp. 1176-1178, 
May, devised for the determination of the densities of 
solids consists in the estimation of the volume of a weighed 
the voluthe of ait displaced. 
a‘graduated bulb to a second enclosed bulb, and the pressure is 
measured by a mercury manometer. The solid to be measured is then 
mounted in the secon) belb atid the manometer reading agairt noted! after 
the comptession of the same volume of air. ‘In the absende of! possible 
errors: due to Vapour-pressure or adsorption; the density of samples of 
des Sciences, 8, pp. 49-64, March-April, 1926:}--An experimental study of 


1998s Volts: Differential- Bock. \(Zeits.: Instrus 
mentenk, 46. pp. 138143, March, the balance wheel! controlled 
by am elimvar spring there is usually some slight departure from exact 
cerrection, This arises from the fact that im practite it is impossible ta 
produce elinvar always, with exactly the same elastic) properties... The 
error, however, is small and does not demand a return to the bimetallic 
balance wheels. In the present arrangement the solid rim of the balance 
wheel is mare. of brass and the single diametral spoke of invar/ Attéd¢hed 
to the.gim of. the wheel are two small balance weights always plated at 
| opposite ends of the same dianieter: | Lhe angle between the diametér 

these weights and. the sirgle diametral 
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Clearly by means of this arrangement the moment of inertia of the wheel 
can be adjusted so as to bring about exact compensation. In this paper 
the problem is treated mathematically and a numerical example a 
out. A.A 


of the type indicated in the figure. Vibrations ee eee 
Y H4—.A 


Instrumentenk. 46. pp. 148-150, March, 1926,)—Description of a combined 


Sheet and Thread ch. (Ann. Physi, 


quartz’ and acts as a daiiper. The instrument described is suitable’ for 
from 5/10,000 to’2/100 mm., and can’ be used outside these 

limits ; it is provided with an arrangement for starting the vibration by 
means external magnet acting on a small'piece of tron enclosed in 
and Rev, Sci. Inst. 12; —pp. 227-269, >March, 1926.)— 


| 
= 
which the time taken for the amplitude of the vibrations of a hanging 
thread of quartz to diminish to half the original value is measured, and is 
used to determine the air-pressure in the bulb containing it. Shows the 
advantages that are to be gained by separating the damping surface ftom 
the portion of the apparatus which provides the elastic force of restitu- 
tion ; this cannot be done in the simple thread manometer, The author 
has devised a “‘ surface’ or “sheet ‘’ manometer, in| which a rectangular 
sheet of very thin quartz is hung up by two corners from two threads of 
4 This papersummarises the work at the Bureau of Standards on the following 
: aeronautic instruments : barometer and altimeters; a precision bafograph ; 
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statoscopes for indicating small changes. of altitude ; rotating cup anemo- 
meters ; a ground speed indicator ; erate at climb indicators; compasses, 
an electric turn. indicator ; centrifugal. and .electrical tachometers ; a 
ballonet volume indicator ; an electric resistance thermometer ; a fabric 
tension meter for the determination ofthe. tension in. the fabric of, the 
outer covering of airships ; an angle of incidence recorder); a 
a water speedmeter for measuring the take-off and landing speeds o 

aeroplanes ; and a dummy observer, a box containing the various indica 

A section on 
research problems is also included. 


1978. Aerodynamics of the Psychromater.. Paine, 


1979, Measurements of the ion of Helium, A. 
van Urk, W. H. Keesom and H. K. es. (K. Akad. Amsterdam, 
Proc. 28, 10, pp. 958-962, 1925. .Comm, No,.179a from the Phys. Lab., 
Leiden,)}—The determinations are carried out by a similar method to that 
employed [see Abstract 11 (1915)] in the case of hydrogen. A curve 
representing surface-tension as a function of temperature is obtained, from 
the straight portion of which the Eétvés constant is calculated, amounting 
0 about 1:0. Helium thus conforms to the rule that normal substances 
a this respect form a series in which the Eétvés constant increases with 
the critical temperature. According to this rule the constant for helium 
1980, The Development hee! ‘Ponda 
of Sell E. Kleinmann. (Ann. d. Physik, 
+80. 3. pp. 245-260, June 2, 1926.)}—Employs the. method used by F. 
Schmidt and H. Steyer with pure water [see Abstract 1497 (1926)], with 
a modification which makes it possible to work with the vertical micro- 
scope alone. When the curves for log of surface-tension and time are 
plotted they are found to be straight lines, showing that the surface-tension 
changes exponentially ; the constant 7, the. time in which Aa, the 
difference between the instantaneous tension and the final statical value, 
falls to Ife of its value, is determined. Curves are given showing 
the changes in log da, and the values of 7, for different concentrations 
and temperatures. Kohlrausch’ s electrolytic degree of dissociation 
governs the dependence of + on. concentration, and the temperature — 
coefficient of the ionic mobility governs its dependence, on temperature, 
The connection between the phenomena and the formation of an electric 


1981. Determination. of Sucface-tension by, the ‘Method of Ripples. 
P. N. Ghosh, D. Banerji and S. K. Datta, (Phil. Mag. 1. pp. 1252- 
1258, June, 1926.)—Describes a. new stroboscopic arrangement, using a 
single electrically excited tuning-fork to excite the ripples, and to wor! 
the stroboscopic arrangement: The results obtained are in fair agreem 
with those of Weinstein and Volkmanna using the capillary tube method, 
but lower than those of other workers using different methods, 
experiments. were carried out with conductivity water at a number of 
different temperatures ranging from. 18:5°C. to HN. A, 
VOL. 1926. .10¥ 
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1982. Surfabetension of Solids: Antonoff, (Phil Mag. 
pp. 1258-1266, June, 1926.}—It is assumed that: if the surface-tension of 
a liquid is 'greater than that of the solid forming a capillary tube, there is 
a capillary depression, if the reverse is true there is a rise, while there is 
neithét tisenor when the two surface-tensions. are equal. Experi~ 
ments were rfiadé with capillary’ tube coated inside with paraffin and 

tions’ of isdébutyric acid of different concentrations ; a strong solution 
vé a fise in'the tube'and a weak ote a fall, and it was possible to deter- 
mihé thé ‘strength of solution which gave neither rise nér fall and: thus 
determine the surface-tensidn of thé paraffin and qlso of beeswax. 
mifxthre of lamp-black and salad oil though it liad definite 
3 surface-tension, and varying from 3-5 dynes 
per cih. upwards tube is filled with the pasfe, which is 
rent others this is not so; ner tere on whether the surface- 


of the paste is’ less “or | than that of the material’ Of ‘the 
dang the mist jast does not stiek. & sutface-tension 
of bal one nd and of 


1983, ‘A Neglected. Capillasity Biject, M. Denton, 
chaplet of drops is independent of the length of the drops 
inversely proportional to the diameter of the bore of the tube. A chap 
consisting of thirty drops of gasoline alternating with Per drops 

1984, B fect of Temperature the. Vistosity.0f Aino Rankine. 
(Roy. Soo.; Prot.) 111. pp. 219-223, May 2, 1926.)—The unexpected results 
arising frony recent measurements of the viscosity of aix from 16°C, to 
2002°C. made by F. A: Williams (see Abstract 1193) (}026)) are discussed. 
The méasurements recorded by Williams are compared with those obtained 
by Breitenbach and others, a discrepancy of 2-5 % to. 3-5 being. noted 
in the former; Possible ‘sources of error im Williams’ determinations are. 
considered to include imaccuracy of: 


‘(Camptes Rendus, 182 pp. 1077-1079, May 3, 

and if the speed w of the fluid is 'zexo at 

ty, then line P __», ~ r*dw/dP = 0 must be satisfied in the deduction 

of the of for perlect where bs ithe 

ent with respect to the solid, Cisott? has shown that the resultant 

of the liquid on the solid#s @’Alembert: paradox con- 
tinues therefore 'to exist when Viscous liquid is defined asa continuous 
meditim whose équations of motion are those of Navier and: Poisson. 
‘now ‘shows, fok ‘the hypotheses ‘specified; that thie dissipation 
‘in ‘the'li is zero! ‘a coabequence, even from the energetic 
t, the eqtations of NaVier and Paissom do not: characterise the 
VOL, xxIx.—a.— 1926. .10¥ 
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del 1986. Theory of Airscrews.. 8. (Tékyo' Univ: 
Research Inst, Report No, 14, pp. 361-404, March, 1926. InE ish.) 


vi 

"$987, Aéroplané with’ Revolving” Vanes (Conti 

Reniliis, 182: pp. 1079-1082, May 1026.)—Like ‘the helicopter,’ this 

mechanism, devised by Moineau, to” attain’ verticdl and 

descent’ by theans of oné or several paddles whdse' axés ‘can be adjusted 
to the’ trajectory, control being attained by ‘thé obliqne forces 


11968. Wave Resistance! Lamb. (Roy. Proc, 114, 14- 
25, May ¥, 1926.)}—-The case now mathematically considered i that of a 
solid,’ whose diniensions are small contpared: with: its depth below. the: free 
gatface, travelling horizontally under water... The particular, case, of 
circular cylinder advancing at tight aniglesito.its length has heen solved 
previously from considerations: of: group-velocity, and the’ more difficult 
problem of the sphere was worked by: Havelock {see} Abstract, 1838 
(1917)} from the direct calculation of the pressures exerted on its surface, 
a’ method he modified! latér by a calcilation of the. travelling preemures 
applied t6 the fred ‘surface: which: ‘would prodicé ‘the same wave systemi 
The ptesent! investigation is on a tiiore general plan, no restriction )/being 
made as the form of the: solid, only the! values. of 
certain constants.! Also. itis urinecdssary é¢ven to assume that)the solid:is 
moving in’one of ‘the directions of free. permanent translation of which it 
is capable; and some attention is paid to cases; wheré this condition is 
departed’ from. As a further variation from previous -methods.a/small 
viscous force is introduced, and the wose done neprent resistance is 
1989) The Resistance Law of ‘Qisickly Moving» Spheres ‘in Water: 
W. Bauer: (Anu. 4. Physik, 80) pp 282~-244j0 Jane 2; 1926.)+-This 
contains comprehensive experimental details! for the measurement 
of the velocities 'of spheres ‘travelling tapidly: through water, together 
with ‘an adequate description of ‘the precautions for the rensoval 
sources of error. The velocities measured ranged ‘from 650-150 'm./seo.; 
and conformed to a purely quadratic resistance-law, = in 
which the resistance factor constant value 0°15. There:also 
efitered a penétration resistance of the projectile im the water mass: which 
for all observed velocities eritailed a loss of 2-6:°%. ‘comparison with 
the values which Prandt! found for spheres in air .at-Reynold numbers 
up 'to 370,000, showed it probable that the y values now determined) for 
Subrahmaniam. (Phil. Mag. 1. pp. 1074-1081, May, 1926,)+-The decre+ 
ment-amplitude curves for tungsten, silver, platinoid and phosphor- 
bronze’ wiresrun paralldl to the #-axis-untif limiting twist ‘is. pathed, 
and theteafter increase: moré or less linearly with the amplitude. Curves 
for ‘platinum, wickel ‘and gold riseproportidnately with, the amplittide, 
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With regard to lead and tin wires no detailed investigation was wn wae 


when it. pe 2 W.A. R. 


1991. ‘Effect of on” tne Rotating Disc. 
W. G. ‘Green, (Phil. Mag,.1. pp. 1236-1251, June, 1926. a 
rotating dise is carried on a shaft one effect of the shaft is to prevent the 
parts of the disc near the axis from shifting as far in the direction of the 
axis as they would otherwise. Two stress systems are produced, (A) that 
due to concentrated axial tensions P in a complete disc at rest and 

For (A) the radius has to be considered infinite, but the error due to this 
is small; for (B) Chree’s solution is taken. The stresses arising from a 


Of the radius of the shaft is tonsideved. ett) H. N. A. 


1992, Ow Forced Frictional Ww. Eckolt.. 


incladed in the paper, relationships are deduced to a sufficient degree of 


approximation. 


1993; Elastic Stability of a Corrugated Plate. W. R. Dean, (Roy. 
Soc,, Proc. 111. pp. 144-167, May 1, 1926.)—This paper deals with the 

elastic stability of a corragated plate under thrust along its generators. 

Besides the assumption, common to all such problems, that the plate is 
thin, it is supposed that the depth d of a bay is a small multiple of the 
sermi-thickness 4, and that the transverse expansion—that is, the usual 
accompaniment of a longitudinal thrust—is prevented by a thrust in a 
perpendicular direction. The equations derived are then soluble, and the 
critical stress in any case can be found from an equation expressing that 
an infinite determinant is zero. The numerical work has been limited to 
the cases, d = 10h and d= 5h respectively, and as a preliminary 
Poisson's ratio o has been assumed.as zero, From the simplified equations 
the favourite types of distortion have been found and are then shown to 
be the same when g isnot zero. Numerical results are given for ¢ = 1/4. 
The possible application of this work is to the use in aeroplane construc- 
tion of corrugated plates which must be light and yet take considerable 
loads. The paper is mathematical throughout, its extension to plates 


1994. Moduli -of Elasticity and. Rigidity, 
Maguetisation iin Different Kinds of Steel. K. Honda and T. ‘Tanaka. 


(Téhoku:: Univ.,. Sei. 
VOL. xXxIx.—a.— 1926, 


concentrated force acting at a point on'the plane boundary of an elastic 
solid ‘are dealt with; and by means of the results obtained the stress- 
system due to concentrated axial tensions P in a: complete disc at rest 
are developed, tables and curves being given. The stress system (B) due 
to rotation only is: dealt with,:'the axial tensions and the total stress- 
investigation is made of forced oscillations under frictional conditions. 
The introduction: of friction as a Coulomb resistance prevents a complete 
analytical treatment of the subject, but by means of tables and graphs, 


Report: No. 116 of the Research Inst. for Iron, Steel and other Metals.)— 
In’ the.case of the carbon steels, the moduli of elasticity and rigidity (were 
determined both in the annealed and quenched states. Both moduli 
decrease steddily with intreasing carbon, and both are also decréased by 
quenching. | Magnhetisation increases: both! constants.; In the case of the 
cobait-iron alloys the elastic constants are increased by magnetisation 
except in weak fields in the case of alloys containing between 35-55 % 
of cobalt, in which & smail decredse is observable. .A similar: decrease ‘is 
also observable in the case of: pure cobalt:. With nickel.steels the elastic 
of the irreversible nickel stedls, in which a small decrease of these. con- 
stants occuts. Generally speaking), the effect:of magnetisation on the 
moduli:of rigidity:is about three ‘times as large as it is on the modulus 
of elasticity: The paper. contains a’ number of tables” ana diagrams 
showing the riamerical results in great detail. tl 


Change Speed of a Beltim the Vicinity of “its. Contéct, with 


{[see~Abstract 1216: (1926))}> ‘They: confirm: the 
ovtd.odt 4o.dione te. oct do. teva! 
1996. Modern Physical Bases of Chemical Theory. Ts: My Lowry; 
(Nature, 117. pp. 33-40, May 29, 1926. Supplement.)—The definite 
structure which has been shown to apply to atoms and molecules has been 
investigated by thrée different lines of work: Information on the volume 
of. moletules has been derived fromgas viscosity) measurements, the 
spreading of thin films on liquid surfaces has given further information 
on: their shape, while X-ray analysis of crystals has shown both the shape 
of thé volume‘ occupied by atoms and their modes of combination with 
each other. By tlhe combination of Moseley’s method of counting the 
nambet of electrons in the atom with the knowledge ‘of the different 
possible orientation modes of chemical combination given by X-ray 
analysis: and by the optical verification of Werner's coordination ti¢ory, 
itvhas ‘become évident. that two chief types of valency .occut;) the 
polar type.an electron or electrons are transferred from one ion to another. 
Thus among the polar type of compounds it is the ions that) must be con- 
sidered the stable form. Polar compounds simply represent aggregates 
of ions which are electrically neutral. Polar bonds are capable of: any 
orientation, and thus crystals of pélar compounds tend to possess close 
packed forms andi to-have ‘a high density,’ ‘Covalence on the other hand 
is due to the sharing: by atoms of certain electrons whereby: the’ outer 
shell of electrons associated with the two or more atoms tends to assume 
certain stable forms. The sharing of electrons is apparently in multiples 
of two, thus bringing the tetrahedral’ theory of carbon and the’ Bayer 
strain theory into line with the octet theory: On this theory covalence is 
a more definite, indivisible and oriented property than electrovalence, and 
in consoriance with this crystals dependent on‘covalence are usually far 
from closely packed ‘and have a low density. From the nature of these 
valencies it) seems: likely’ that residual’ affinity must be -electrovalent. 
further possibility when @ouble: bonds These 
may be either polar, non-polar or mixed. ' The existence of mixed double 
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the: Pulley.: Ri Swyngedauw. (Comptes. Rendus, 162: pp. 959-962, 
April 19; 1926.)+-The anthor describes the results of further experiments 


the opti¢él activity of aswlphinate due to the 


diofl 26inie oc} ai Atod 


vo of Nitrogen cand Ais 
Chem. Seo.,»J: 48. pp. 1195-1198, May, 


of the electrons in the atom, itde clearly indidated that they can otcupy 
onby certain definite and widely separated: levels, and: that the maximum 
numbers of ielectrons at the succeeding levels aré 2;-8, 18; 82, eto.:: The 
average or static posititins of :eléctrons: held. in common dre governed by 
law: of; electrostatic attraction répulsiod, subject to: the 
requirements of the energy: levels... Nitrogen:cam have! but eight: 

en but two electrons in its valency shell, ‘but:phesphorus may. have 
than eight. If the non-polar valency» is,defined:as: the mumber af 
pairs held in common with other atoms, nitrogen may have a maximum 
how-polas valency of four; the polar valency.may be regarded: 'plus 
five if it is:defined as the net charge of the:nitrogen &érnd, or. ad. minus 
three :if>it: is défined! as 'the, charge df: the nitrogen dtom/ and! the sight 
electrons of the sheath dre regarded ias parti of theiatont! The hydrogen 
bond: is/ believed to consist of a hydrogen atom) holding) in ite walency 
layer one electron of the valency layer of each of the two atoms thus 
£998. -Moletular Weight Determinations: by Centrifuging. Svedberg. 
(Zeits, phys. Chem. pp. 6577, May 1926.)-—-A: further -aeconnt is 
given’ of experiments on the determination of molecular weights from 
measurements of sedimentation equilibrium! in) solitions exposed) to ja 
cemtirifugal! force. A description is given of .thée apparatus: and !the 
thermodynamical derivation the values. Results: with egg albumin 
of: the: lation ‘Metals, Silber: Gold. 
T. Barthand, G. Lunde. (Zeits. phys: Chem, pp.'78+102; 
May 24, 1926.)—-A determination is made of the lattice constants ofthe 
platinum: metals, silver and gold, from: measurements; the reflection 
angles for. CuK f§-nadiation:. The influence. of) temperatute: and ‘pressure 
on : these ‘constants investigated... The following values are found. 
4°078-A. ;) = '4:070 Aus). iridium; 
futhéniuin (hexagonal); =2- 278 A. osmium, ag=2-724A., 
ty 049814. passing. to the higher: homologue | percentage 
increase of ‘the lattice constants of ruthenium, ‘rhodium, palladium and 
silver! decreases .with increasing pressure and increases with increasing 
température, :The increase of lattice dimensions; of shomologues hecomeés 
smalie¢ ‘with incréasing atomic number. . The constants. for the platinum 
metals, silver and gold at different temperatures and pressunes, are calcu- 
lated from heat expansion coefficients and compressibility... Analogous 
relations in regard to the effect. of temperature and ‘pressure are shown 
with the pairs of homologues, nuthenium-osmium and silver-gold, similarly 
to thé property previously, found with the lanthanum series.;,, The relation 
of ‘atoniic. and. molecular volume of homologous. elements; particularly 


with, zirconium-hafaium. and: silver-gold,,: From. the 
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measurements of lattice constants: a calealation|is made af the 
L. Vegard. (Phil. Mag. 1. 
4115141193, \May, 1926.)-—-The structures, \of zireow | (ZrSiOg rutile 
(BiO,),, cassiterite (SnQ,) and anatase (TiO,):have been, determined by 
Bragg's method (see Abstract 504 (1917)),\/ Thesemesulty are now verified 
by the application of the method of Debye‘and Scberrer; Particulars ate 
given, of the lattice arrangements of the molecules in. the ahove-mentioned 
substances, their, space:.groups, dimensions ofthe: elementary : lattice, 
parameters and radii of the,ions, .Data. are also,given,of analyses of 
sqvtaveds sit to ebnod owt vd fos 
Ri Weill (Comptes: Reridus; 282: 10,1926.) 
Describes: the experimental: methods required to: shéwthatiat. different 
points ,ofi:the same orystal! the transformation, which one, 
takes: place at temperatures ‘which are oonstarit for a! given region; but 
varies from ore region to! another..: The temperature las to “be altered 
very) slowly: to show this, from hour. ‘Phe extreme limits 
ohsexivei for the transformation with artificial cristobalite are from 
170° to 265°. The author considers that these differences are due to some 
impurity in the specimens." \ A. A. 
"2002, The Lowic’ Charges vim Chemical: Tetrahedral 
Crystals Structure. Niessen. (Phys, Zeits. 27.) pp...; 299-306, 
May 15, the. theory. proposed by:H. Grimm, and A. Sommer; 
feld, which, ;assumes. shells of four electrons, instead. of shells of ight 
electrons, it is, supposed that when, two atoms combine both elements 
first lose electrons until, the configuration; of the next,lower inert gas is 
attained, and are then bound together as carbon atoms, are bound in the 
diamond ;by means ofthe valence electrons; Thus. when an atom from 
the, first,row of the periodic table combines with anefrom the seventh 
the atomic residues are both positive, and, can be represented by I+,and 
NIJ+ +444 tity eight electrons being set free. . These, are assumed to 
,in pairs in, elliptical orbits. about neighbouring pairs of atoms, 
which, situated..at the  foci,of..the orbits, and,,the; object, of 
present, paper is.to.investigate the effect, of the greater velocity of 
electrons about the atomic, residue with the larger charge; if the. effective 
ng 


2003. A Simple Model, for, the Atomic Arrangements im 
Crystals. R. W. G. Wyckoff and G. J . Ksanda. (Am. J. Sci. 11. 
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neighbourhood negat e marge of 10n , the , positive harge 
of ion... VII) will; be, increased, by this agtion, and the author shows that 
the Xnray. scattering), observed in certain crystals with diamond-like | 
amangement of the atoms inicrystals;.\ dt qgnsists essentially of a set of 
four long ,sexews ‘mounted on, any appropriate, base. A series of glass 
plates is supported by nuts moving on.these screws, The atomic positions 

shown: by. paper, circles shellaced, to the plates., This type of model 
| | | Lily 
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portable, it is applicable to the most complex structures, and it’ shows 
Clearly the prevailing atomic ee 

L. Pauling; (Am. Chem. Soe:, 48. 
pp. 118241148, May, 1926.)—Makes use of the hypothesis of’ Knorr that 
the shared electron valence bond is due to the rotation of a pair of 
electrons'in orbits about the nuclei of the’ two atoms: ''The foilowing 
electronic structure is proposed for the benzene molecule ; the six carbon 
atoms and six hydrogen atoms ure at the corners of two concentric, 
coplanar, regular hexagons with the hydrogen on the! larger ‘hexagoti ; 
each C atom is connected by two shared bonds of the above type with the 
two neighbouring C atoms, by a third such bond with the H atom! dwtside 
it and by’a fourth with the carbon atom directly opposite it'in/ the 
hexagon ; this bond consists of two electrons rotating in a longer orbit 
than the others. The six crossed orbits may be expected to form: a stable 
arrangement, producing the stability of the benzene ring. The 
of benzene, naphthalene and anthracene; and in: particular the ‘size: of 

Hy 
A. F. Scott. (J. Phys. Chem. 30. pp. 577-594, May, 1926.)—On the same 
lines as’ an earlier paper [Abstract 1551 (1925)]. The charactéristic 
frequencies of the elements and séme cOmpdunds” are tabulated 
with a full discussion of the assumptions made’ if: the ‘cases where 
the physical data are insufficient. In the Case of the elements 
the calculation is made with a ‘modification of Lindemann’s expression 
using the “nearest approach” of ions as determined by analysis 
of crystal structure. For the compounds ‘an ‘expression ‘due’ 'to 
Madelung and Einstein is used when compressibility data are 
available: ‘Assuming that the characteristic frequency v, Z the atomic 
nutnber and valence electron, then f(Z; Let this ‘apply ‘to 
the inert gases} then the fiext group of elements, the alkali metals, will 
_ be covered by ‘a similar expression if the electronie structures are similar, 
but Z will be increased in each case by unity! 
Elements of succeeding groups will be affected ‘by parameters B, vy, 8: 
of the alkali metals are expressible as a linear function of the frequencies 
of the inert gases, the slope of the curve being a. Similar relations hold 
for the alkali halides. It is also concluded’ that the’ constrairit, defiried 
as the restoring force on an idén per unit displacement, should be given 
the form kt = log — Ze) + b, 

2006. ‘Attempls to Fractionate Mited Isotopes ‘of ‘Lead, 
Weight of this. Metal T. W. Richards, King and L. P. Hall. 
(Am. Chem. Soc., J. 48. pp: 1530+1643;' June, 1926.)}—Two miethods were 
employed, that ot Wereverstile evaporation in vacwo and fractionation by 
the Grignatd thethod with phenyl-miagnesium bromide: ‘The first method 
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The separation obtained was ‘not in any ‘case greater than the probable 
experimental error, which was very small. Eighteen different determina- 
tions of the atomic weight of lead were made in the course of the investi- 
gation, and taken together give the value 207-217 with a probable/error 
of less than 0-001. 
H.N. 


Spinning: Electrons, A..S. Eddington, 0. W. Richardson, 
(Nature, 117. pp. 652-054, May 8, 
A. S. Eddington : tn, 
phery is supposed to move faster than light. The relativity theory raises 
no objection to this conception since the mass and energy of the electron 
lie in. the steady fields and are. not in themselves subject to this velocity. 
What really seems to be implied in this:conception is that the charge-and- 
current vector, J+, is space-like in contradistinction to macroscopic pheno- 
mena where. J* is time-like... This is.inaccord with the previous conclusion 
deduced by this author from. Weyl’s action principle, 

O.W, Richardson Two, objections raised by Kronig to.the theory 
that electrons, in.an atom have inherent. magnetic moments are,examined 
and can be answered, If an electron in a Bohr orbit has a quantised spin 
it is likely that an, electron, forming part, of a nucleus will have;similar 
magnetic moment associated with it, It is suggested, however, that it 
is not. likely to retain this individually, but will probably pass it.on to the — 
nucleus as a whole. The nucleus is known to possess.a quantised magnetic 
moment.on account of the gyromagnetic anomaly, and since the dimensions 
of the nucleus are not much greater than those of the electron, the proba- 
bility of ordered spinning of the constituent electrons seems remote. . 

__F,.A. Lindemann : The stability. of the nucleus is readily explained 

in terms of the rotation of electrons and protons. It has always been a 

problem how a nucleus could avoid complete disruption in virtue of its 

excess positive. charge. If, however, the velocities of rotation are 

high, electrons and protons will be accompanied by magnetic fields 

which at these short distances will be capable of balancing the disruptive 
tie furces., 

J, Frenkel : Uhlenbeck and Goudsmit have shown that the quantised 
spinning electron can be used to explain the multiplet structure of spectrum 
lines and the anomalous Zeeman-effect. In the first case it is necessary 
to identify the ratio of the magnetic to the mechanical moment with 
the corresponding orbital ratio, and in the second case to double this 
pa wg This paper gives a résumd of a mathematical solution of the 


2008, Nucleav Structure. S. Ono,. (Phys. Math. Soc, Japan, Proc. 8, 

pp. 76-97, April, 1926. In English.)—The fundamental assumption is 
an inner one solid and spherical and in which each proton is accom 
by a single electron, and an outer spherical shell in which the protons 
form, pairs, each pair with one electron. If the atomic mass be M, atomic 
number N, number of protons in the inner part », the distance between 
the layers /, ig the distance between the proton pairs on the outer shell, 
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presses the facts accurately except in the case of light elements which are 
The' range of isotopes and the méchanism 
agréement ‘with observations.) +7 
cad. pp. 112-115, 1926:> In 
table of the isotypes Uf fifty-six elements, 
constitution of which has been studied by Aston, with the numbet of 
a-particles which are assumed to éxist’in the nucleus,’ahd the surplis, 
of intra-nuélear élécttons, not ‘counting’ in the ia-particles, 
over ‘the “citcummiciear ones! It is possible ‘to Choose the of 
a-patticless0 that ‘this’ surpltis is"titlier or otte for each of the ‘known 
With argor, for example, thé! atomic number; or the tiuriber 
of cireummuclear electrons, is 18; the total ‘humbers’ of electrons, a, in 
the ttitclei of the two isotopes 29 anid 18° The firsts is assunied tohave 
two a-particles in its niicleus, so that 
are’eighteen electrons otrtside the a-patticlés‘ahd of the hudleus, 
and Bis zero. For the other isotope nid a-pafti¢les are asstimed there are 
18 clectrofis ‘between ‘thé protons cothpésing the ‘nucléas; ahd is again 
“For the tsdtdpes' of maghesitiin; assumed 
nuitibers of aparticlés"are 0, 0,1; the intta/miéleat free" electrons 12, 
13,’ 12 ;' the cirecumnuclear electrons (atomic ntintber) ahd the surplises 
The author ‘considlers that thete'i# a’ relation betweetr these 


‘and "the the elements: FEN. 
2010. Stintzing’s oposed S rac of 'A 


certain modifica in the models shown Stintzing’s pa 
(see Abstract 466 (1996). The ‘author seems inclined to think 
electrons outside the nutleus are built in tetrahedra and do 
in elliptical orbits as by Bohr, 
2011. The Magnetic Moment of the Ro Kronig: 

(Nat. Acati. Sci.; Proc. 12. pp. 3 1926.)—Recertt Work on the 
arialysis ‘and classification of complicated ‘spectra shows that ‘their inter- 
pretation’ can’ best bé given by assigning to évery‘éléctron two momen 

of ‘momentum chatacterised by quaritum numbers and 'R, ‘using Landé’s 
notation. The fitst is no doubt the quantnim analdgae of the orbital 
momént of momentum of the electroti. Uhlenbeck ‘and Gondsmit have 
suggested that R might be’ regarded as the mdinent of momentum of the 
electron itself, and furthermore that if the orientation of R with tespect 
to the orbital plane is would haye 


in these otientations whose differen Sarge ddlibtet 
going’ with the fourth ‘power ThE present’ pap 


attention ‘to difficulties which ypothesis® encounters. 
to'adcount for the Zeémiain-effect the ‘must “be assumed 
to a thagnetic thoment of two Bohr etons, about c. 
units, and this would involve hig velocities of Spin,” B. 
of Stay of “Alkali? Metals 4 and Nitrogen. He. 
(Asin, pp! 485-488, Mareh"24, 1926) 
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Doppler gave measure of ten velociti 
\were measured, and the mean, time-of-stay and 
damping “estimated by Wein’s method. The new values found are 
for T x 108: H, 1+81; Li, 6-61; N+, 1-35; N, 9-45; O+, 1-53; O, 14-9; 
‘Hund. (Zits, Physik, 36. 9-10. pp: 667-674; 1926.)—_The quantam 
models used fn the explanation of atomic spectra are modified and suitably 
extended spectra, ‘the retationshiip ‘between tie 


discussed. ‘Varidus ‘empirically known phenomena remain | 
2014. Disttibution’ of 'Thlensity’ in’ Spectra, ‘and’ Castade sim 
Bohs’s Atomic Model. H. Bartels. (Zeits. f, Physik, 37. 
1926.)—-The author attempts to discover how far the’ t that an ex 
atom may return to the resting state by steps accounts for thé connection 
tion of intensity, in the spectrum, A, method of treatment. is 
developed. jwhith eoaliles a clear View be. obtained the complicated 
, and in particular examines the way in wl the. intensity 
falls dff ia a sexes, and the relation between the ties 
séries, in order to find out their meaning. The discussion leads to different 
possibilities of explaining the distribution of, the probabilities of the pas- 
sages from, one state to another, and of the excitation functions, with refer- 
to make it to decide between hem H,,N..A, 
2018, Smail Free. ‘Oscillations: Infinite Lattice, 
Winsner. (Zeits. f. Physik, 87. pp. 225-229, 1926.}—A mathematical 
note extending the treatment of ai previous, paper) fsee Abstract 1758 
9016. she eof S M. Bronstei: 
ret. {: Physik, 37. 3. pp. 217-224, 1926:)—The author extends the theory 
tlie motion of an electron in the field of a positive charge, given in an 
it to intréduce 


conditions are introduced as before, and an approximate ston othe 


separation is given Avy instead of Sommertlt's 


result Ay and.mo aro, the. rest-masses, of the electran 
and Hydtogen nucleus when separated by an infinite distance: ‘As the 
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faptist (1 aay amounts to 0-999, the difference between the two results 


nt be detectable with prevent techni 
W. S. 


ER. Schrédinger. (Ann. d. Physik, 79. 6. 489-527, April 6, 1926.)—The 
author gives an extended discussion of the significance of the procedure 
employed in the previous communication [see Abstract 1512) (1926))}; 
The analogy between mechanics and optics drawn by Hamilton is de- 
veloped. in detail and the suggestion made that just as geometrical optics 
break down. in diffraction, phenomena and: give place to, wave theory, so 
““ geometrical mechanics ”’ (classical laws) which. hold for: matter in bulk 
are superseded at atomic dimensions by ‘‘ undulatory mechanics” 
(quantum laws). This idea is worked out mathematically, and it is 
shown that a quantity arises which exhibits the properties of Planck’s 
constant hk. The latter half of the paper is given to applications of the 
method of Part I to the Planck oscillator, yas ge cua ary 
_ oF free axis, and the vibrational rotator (diatomic molecule), _W. S. S. 


2018. A Theorem on Space Quantisation. R. (Nat. 
Acad. Sci., Proc. 12. pp, 330-334, May, 1926,)—If a and ¢, represent the 
quantised angular: momenta, say, of two electrons, bce in units 4/27, 
a, atid a, being positive integers or half-integers, then the resultant 7, beg 
not have all the values between the extremes |a, a,| an 
but only a number of discrete values, by 
found from the relation <7, + 4,. If more 
Fee . dm be added to the system such that the mutual energy of orienta- 
to the preceding ones is much smaller 
than that among these ones, a proof is given of the theorem, 
“If a number of positive integers or half-integers ap, a,...dm are 
added successively (in‘a manner indicated'in ‘the: text) the final’ Mult 
is independent ‘of the: order-in which they are added." 
2019. Elimination of the Nodes in Pp. A. M. 
Dirac... (Roy.,Soc., Proc, 111. pp. 281-305, May 1, 1926.)—In classical 
treatments of the problem of a number of particles moving in a central 
field of force, an immediate simplification is transformation to a set of 
canonical variables such that these only determine the orientation of the 
hole system, In the absence of an external field of force, the Hamil- 
is independent of these and the equations of motion are much 
simplified. Using the quantum mechanics outlined previously [Abstract 
1245 (1926)], an analogous transformation may be made, and in this paper, 
mathematical, the ts developed. . A. Wh, 


2020: Canonical Transformations in ‘Quantum Mechanics, P. Jordan. 
iaiite: f. Physik, 37. 4-5. pp. 383-386, 1926.)—In this mathematical 
paper a proof is given of the previous assumption by Born, Heisenberg 
and Jordan [see Abstract 1229 (1926)] that the most general canonical 
transformations can be expressed in the form P, = Qe = 
It is also’shown that the classical formule remain unaltered 


| 


. Rotation Vibration Bands given by Quantum Mechanics. Lucy 
(Zeits, £..Physik,, 36., 1], and, 12. pp, 

quantum mechanics of Heisenberg, Born and Jordan are applied to the 
case of a rotating anharmonic oscillator which corresponds to the classical 


wht and the potential, energy, A 


the case actually considered is for X vanishingly ‘small. The results for 
the frequencies in the bands conform to those of the classical quantum 
theory (using half-quantum numbers) as regards the pure vibration and 
pure 


2022. Complex Charactév of the Quantum Mechanical K. 
£. Physik,’ 37. 6. pp. 405-413, 1926.)—In. this mathe- 
matical paper it is shown how a purely real formulation of recent 
fsee Abstracts 1229 and 1230 (1926)] can be obtained in which the in 
gated matrices p and q are considered as real symmetrical matrices, ie. 
the contingent fiuclear functions p(s, and q(s, a) as real 
nuclei. ‘The imaginary element and the Hermite character of the matrices 
first enter into the treatment through the chief axial transformation of 
the oblique symmetrical quantum matrix. The difficulty which arises 
when the diagonal sum of the Born-Jordan quantum matrix becomes 
infinite is overcome automatically in the real formulation, since here the 
diagonal terms ‘entirely disappear. The necessity, however, arises of 
introducing a correspondingly negative series in en to the positive 


the 2 | Hi, H. Ho, 

2023: Postulates of Malrit Qh van 
(Nat. Acad. Sci., Proc. . 385-388, 1926.)—Born, 
Heisenberg and Jordan in their ma dynamics deduce the law of the 


conservation of energy and Bohr’s frequency condition, taking as postulates 
the Ritz combination principle, the Hamilton canonical equations, the 
when systems of more than one degree of freedom are considered). The 

~ author shows that if the Bohr frequency condition, the conservation of 
energy, the canonical equations, and the commutability relations are 
re A W.S. 5. 


and Jordan and that of Schrddinger... E.. Schrédinger. (Ann. d. Physik, 
79, 8. pp. 734-756, May 4,.1926,)—The starting-points, of the Hei 
quarjtum mechanics and the author's, recently described ‘‘ undulatory ”’ 
or “ physical’. mechanics are very. different, and it is very remarkable 

to the known facts where they differ from the old quantum theory... 
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two theories; thére ia a Very’ intimate fnner connection betweett ten’; 

from the formal mathematical standpoint ote is really justified th spedkitiy 
of \the! idetitity:of the! two: theories: “There ‘appear’ ‘to advan 


tages, 
however, in regarding “ a of "macros 


smaliness of the objects, atoms 

concerned, and it seems to be very difficult to deal with 

protien to the calision tome or malecl «Partie and 

probabilities, energy levels and so on, as in the Heisenberg theory:;. The 

original peper shoul be consulted for the mathematics! of the 


wae of the Ethr-Drift of 198, ab 
D.C, Miller, (Science, 63. pp..433-443; April. 30, 1926, Paper 
readbelore. Am.. Phys, 1926.)-+-The |] 


experiment subsequent repetitions are briefly reviewed, and the 


previous. paper . [see Abstract 2438, (1926)].... The apmplete 

of the results leads to the onclaion, that thers eatemati 

displacement of thé interference. ftinges 

pér see., and that the variations in the direction and magnitude of theindi- 

cated motion are such as ld be produced by a constant motion of the 


apex in the constellation Draco, having RA, 262° and declination,-+ 65°, 

earth drags the ether so that the apparent relative motion, at the point af 

observation is to. 10. kmt. per sec... 
of 


places the apparent azimuth of motion about 45° to W _ These 


Pow] A. Brown. (Phil. Mag. 1. pp. 748-751, Ap ie 


Attention is directed to the fact that in the application of the 7 ous 
quotient theorem—ois. that a quantity witch on inner multipli 

any covariant or tensor always gives tensor is 

tensor itiultiptying tensor inust be ‘coniplettly arbitrary. If the 
multiplying tensor be in' ary way restricted theorem’ cantiot be used, 


v.29 
1926 
of Catmpbell and Moore relating to the radial motions of the stars, 
with the results of Stromberg. relating to globular clusters ang. spiral 
rébula, and “with the work of Lundmark, . They involye a considerable 
“g readjustment of theories of the ether and a modification of the accepted 
; éxplanation of ‘aberration. It is suggested that syatematic differences 
fn the so-called “constant of aberration and in standard star plapes as 
ig determined at different observatories might be explained on the hypo; | 
"43 thesis Of & variation in éther drift due to differences in the local coefficient ; 
’ of drag depentient upon altitude, local contour and the distribution of : 
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G. By Veffery, (Roy. Soc.,» Proc. 
Eddington’s extension of Weyl's 
vitational waves of small amplitude is further 
h the amplitade is not small.) All, the. solutions, obtained are exac 
It is' shown’ that when the amplitudes are not small, it is no longer true 
that any 'wave'may be resolved into waves of Wey]’s three types, ding- 
ton’s results, however, are still true for, waves of finite amplitude ; 
tudinal-longitudinal and longitudinal-transyerse, waves are sp at 
The: theory of the propagation of plane transverse-transverse waves 
shown to depend on the solution of a single differential equation with 
five dependent variables, | There is a strong presumption that an infinite 
plane electromagnetic wave or pulse cannot be 
change of wave form: ‘This result is probably attributable to the 
character of the wave-front, and/ it is’ suggested that: the; fuller th 
ment of the relativity theory'of light must come from the-study a 


waves. 


‘Gravity, Determinations. — Be Soler, (W. 
261-266, Mdy 19; 1926.)-A teport of gravity, work at, the Tnter- ‘ 
Geodetit' and: Geophysical: Union, Madrid meeting, 
countties is recognised; ahd «uniform standards, for. computing, 
résults were stiggested: 
to the ‘classical methods of Faye and. ana, y the 
method ‘recommended by Hayford and» Bowie... Two met 
measuring’ ‘gravity were foreshadowed :; . one. by means of 
3029. Curved Space-time ond Radiation, G. Y. 
Acad. Sci,, Proc. 12. pp: 244-247, April, 1926.)—-Previous work by the 
atithor [ibid pp. 197, -1924) has shown that in curved space,time 
Maxwell’s equations! hecessitate that a certain vector determined by 
the curvature field,’must have a’ zero curl: non-zero, value of the time 
component of at’d’ point would cortespond to periodic variations, of 
the magnetic and eléctric forces of frequency g/2m, 1.¢. to monochromatic 
light. No imple coal be found mabing 9 
did ‘not ‘Vanish.” This last condition. would seem, to entir 
exclade’ radiation from the space. The recent extrema focme. gf, the 
quantum theory indicate, however, that a light impulse is similar to 
a Moving ‘materiab \poilit/ i.ci that. regions of space-time where radiation 
is present: are ore-dimensional. The. suggestion is made and discussed 
which’ correspond to the light quanta. other 
the question are touched upon. 


and. World. A. Jun 
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view is @éveloped that by a Combiriation of an abstract chain of ideas 
with a scheme of instrumental meanings a theory may be developed to 
define a system of expectations which shall serve to arrange and interrupt 
observations. For purposes of supplying @ standard of comparison and a 
terminology for communication it is not so important that a theory should 
be “true” as that it should be definite.. The significance of pre-relativity 
physics from the point of view of ‘these postulates and the subsequent 
development of the subject are discussed. It is suggested that electrical 
and optical theory and a rational physico-chemical theory of the varieties 

G. 


METEOROLOGY AND GEO-PHYSICS. 


2031. Admiral Sir Franti Beaufort ond the Beaufort Scales of Wind 
atid Weather ‘L. G, Garbett. (Roy 
168 168-172, April, 1926,)—Historical résumé. | 


2032. Science and the Earthquake Peril. E. L. Jones. (Frank. 
Inst., J. 201. pp. 563-596, Muy,1926.)—The increased peril arising from 
earthquakes on account of increased density of population and complexity 
of structure above and bélow ground is reviewed, In North America 
the exceptional number of severe earthquakes in regions believed exempt 
indicates ‘the need for a country-wide study in addition to detailed investi- 
gation of local regions. For ‘this ‘instrumental records and non-instru- 
_ mental reports are required to provide details regarding earthquakes, and 
a Census and maps are needed to give estimates of earthquake expectancy. 
The méastrement of crustal creep by geodetic survey provides an, indi- 
cation of increasing strain and the possibility of an earthquake, although 
some special conditions may finally be required to act asa trigger.. Lastly, 
the place of the Government to = and coordinate the work is 

| 

9033. ear Period Hy H. Turner. (Roy. 
Astron. Soc., M.N.Geophys. Suppt. pp. 226-244, Dec., 1925.) —The 
earthquakes in the International Seismological Summary (1913-1920) are 
discussed for the 3-986 cycle.:: It is found that the epoch of maximum 
activity travels round the earth from West to East in 12 cycles, though the 
travel is not uniform, and is especially abrupt at three meridians separated 
is from 126'to 74. ie’, W. A. R. 


-of Tides: on Jeffreys. (Roy, Astron. 
ga" M.N. Geophys. Suppt. 1. pp. 244-246, Dec.,.1925.)—The mathe- 
matical characters of the differential equation for the difference between - 


Tides on the North Siberian Shelf. U. Sverdrupy:(Geo- 
fysiske Publ, 4. 5, (75 pp.}, 1926.) —The theory here worked out is based on 
observations of tides made during 'the drift of the Maud.over the North 
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from the interference of two long. gravitational waves 
generated iri adjacent ocean basins. The results of the expedition indicate 
that'the case is not so simple, for (1) the currents do not.run alternately, 
but within the’whole region rotate clockwise ;. (2) the tidal currents are 
not uniform downwatds, but phase, direction and velocity: vary with 
depth ; (3) the velocity differs considerably from.that calculated, on the, 
simple theory. A new theory is therefore sought, The characteristics of 
long gravitational waves in a rotating field as well as ina resting basin are 
worked out and the effects of viscosity and eddy viscosity considered for, 
two cases—an unlimited channel and a rotating disc...The theory fitted 


Dahl. (Optical Soc: Amerita, J. and’ Rev. Sci. ppi, 537-645, 
May, 1926.)—Two types of oceanic current-récorders the Maud, 
expedition are figured and described, Both are propeller instruments, 
The ‘simplest is suspended ‘in a bifilar frame, which forms the. plane of, 
reference for the current. In ‘thé second a single wire’ suspension, is used: 

“2037, Age of the Earth. 592-594, 
24, 1926. )—Joly’s teductions of the estimates of the dge of the earth: 
criticised. The argument from the salinity of the oceans if based.on 
uniformitarian view is unsound. The analyses of river waters are 
accurate ; ‘the origitt of the chlorine in sodium. chlorine of the waters 

is mysterious, and recent glaciated areas are yielding more sodium, 
have been the case in former geological periods. Joly.also reduces 
the age on the ground of the variability of the lead-ratios from thorium 
minerals. _Holmes points out that Joly draws from limited eyidence, 
and that the variability.of results from,thorium as compared with Urahium 
minerals indicates that the former,tend to lose lead by solvent action. 
The lead in thorium minerals is probably present in a, more soluble salt.’ 
The evidence. is overwhelming against Joly’s contention that the age im 


May, 1926.)—This paper gives. a more, detailed account, of the evidence 


wy 


2039. Earth. H. (Phil... Mag, 923-931, 
assumed thickness for the granitic layer probably excessive, and. his 


2040: Deposition the Atmosphtre and, Isostasy, 
Gi Nutting. .(Washington. Acad. 16. May 4, 
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1926.)—The quantity of water present.on. the earth’s surface in sufficient 
pressure of: 262-8 ‘atmos. to the a pressure 
if it were all vapourised. Since this is above the critical pressure (217; 8), 
as the’ Gdoling earth ‘passed the critical temperature of water at 874° C., 
% "of the water would be precipitated, forming layer of average. 
depth 367 metres. [Local pressures may have/amounted to 3000 ft. of 
water. The chemical activity of water at these temperatures and pressures 
would fave’ been very great. A table is given showing the percentage, 
there woul be The assumption usually made that 
100° C. there would be complete ‘dryness is: entirely contrary to 
More gerierally the complete succession of stages of the formation 
oth ert crust followed through Summarised this may be given 
: Above 5000°C, : Pressure 20-30 tons/in.®, Nosolids, 4800-4600° C. : 
fornt. Atmosphere 90.% oxygen. 
tained. ‘4600-3000? C.: No great change in. conditions. Liq 
present.’ 3000+-2000°C.: Period of oxidation. Mostly molten, with 
water-vapour atthosphere.. Pressure drops to 3 tons/in.*, .in consequence 
of remoyal ‘of-oxygen: ‘Superficial layer of oxides. prevents 
being temoved, Water limited ‘by available hydrogen. 2000—400° C, 
No great change. Carbides and metals deeply, buried by silicate minerals. 
374°.C.:/One-seventh of the water precipitated as liquid. Pressure falls 
from 3700 to 3200 Ibs.jin.*. 374~300° C.: Great period of chemical action 
by ‘water. Ocean increased to two-thirds of its present volume. 
rential: rain of high-temperature water produces 
op: 288961. June'4,1926,)—An historical account,is.given of the methods 


ge the Rae of Raton of he Bar. Brown: 
cad. Sci., “Proc. 406-413, June; 1926:))}—A summary of:a 
astronomical evidence for changes in the 
ta are derived from Variations of unknowii ofigin inthe moon's motion. 
tie cluded that there is good evitlencé that the observed deviations 
ue to changes in the rate of the rotation of the earth, and correlations 
an traced between the irregularities and some seismic observations. It 
that the changes thé rate’of rotation must be due toforces 
consequent isostatic local variations! «The maximum change of 
to 12 ft. according to the depth of the 
source of the disturbing force. The results indicate that oscillations of 
meashred inyears:and in»centuries occur, and that the depth of 
the ‘drigin is 80280 ‘km: A recent theory advanced by Joly postulated 
. 81. pp. 1-7, March, 1926. Abstract.)—Geophysidal:(methods for 
etc., are now systematically employed. 
the “fact the \subsurfaee! materials and ecological 
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phenomena on the earth’s surface. Methods divide: into. 
groups. ‘The first depénds on the physical properties, of elements 
whith ate’ able to exert direct action at’a distance, ¢.g, gravity forces, and 
magnetic fields. The second group includes! the properties.which in- 
directly influence the development and spatial distribution of energy 
currents passing naturally through thevearth. 
and thermic methods of investigation. « 
distributions may in some cases result from 
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2044. Source of Stellar Emery. A. (Nature, 117. 
pp. 26-32, May 1, 1926. Supplement. Lecture delivered at King’s 
College, Univ. of London, March, 1926.)—A far gréater’ age ‘is demanded 
neat by the Helmholtz-Kelvin contraction h 


Sas 


‘vite change of period of certain Cepheids is too to 

tt of In the case of the 
sun, an age of 19! years ‘will be necéssary to'fit in with observations. 
Further, y of energy will not avail at the’surface of a star; butmust 
be capable of taining the very great température gradient between it 
nae Sie Ca Energy must become available'in the deeper layers of the 
This generation of energy is probably taking place at'the expense 

WY Geol and two possibilities exist: The enetgy may be the result of 
the mutual destruction of a proton aid electfon, orof the transmutation 
of elements. The energy due to transmutation is'a stall fraction of-the 
total mass. When helium is formed from’ hydrogen, 08 %"of the "mass 
is transformed into énergy, this representifig thé departure’of the atomic 
weight of hydrogen from unity. Since higher ‘transmutatiohs cause ‘a 
much smaller mass change, it is probablé that not. more than 1% of the 
total mass of a star can be made available as energy. © ‘The fact that stars 


_ with higher temperature and density liberate Tess enetgy than stars where 


the supply of energy is inexhaustible. Even then’ the case! of the 
ts of spectroscopic binaries ‘is difficult to’explain. With regard 
to conditions necessary to allow the observed degradation of mass, 
it is p ted out that in'the “ Main series,” from ' types O to’ M, there is 
an approximately constant | central! ‘of about 40/000,000° 
over a wide range of rates of energy s inferesics to: be 
that at this temperature energy is freely as steam issves from 
water at’ 100°.” Sick pulsating stars, 
astar during contraction raising more Of its mass above the critical tempera- 
ture and so expanding again with a larger balance of free energy: Unfor+ 
tunately the Cepheids are at just the wrong position in the evolutionary 
series to support this theory. The theory of evolution by loss of mass is 
supported by the fact that the young: stars'tavé a iiudch ‘larger average 
mass than the older ones, but the co-existence of large and small stars 
in certain star clusters is distinctly against it. The penetrating radiation 
demonstrated by Kolhérster and Millikan is: discussed. its wavewength 
appeats to necessitate its sub-atomic origii, and it seems to prove! that 
violent sub-atomic processes can occur at ‘temperatures below  100,000°. 


by physical conditions are less extreme seems to point to the conclusion 
t 
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effect at all: At present many of the ideas which seem 
quences of the astronomical observations are to 


cile with physical probabilities: A. Wh. 


2045.’ Diffraction of the Solar by a 
M. Hamy. (Comptes Rendus; 182. pp. 1105-1108, May 10, 1926.)+In 
a previous communication [Abstract 1792 (1926)} on ‘this subject was 
introduced an integral :-— 


In the present paper, which is entirely mathematical, this integra! i 
developed in terms ofa series of sums involving T fanctions, A. Wh. 


2046. Stir G. E. Hale. (Nat. 
Acad, Sci., Proc. 12. pp. 286-295, May, 1926. )—The spectrohelioscope, an 
instrument for observing the sun in monochromatic light, has been ‘de- 
scribed in a previous article, It has now been mounted in the new Solar 
Laboratory in Pasadena, and the author briefly indicates its varied uses. 
It is. an excellent scouting auxiliary to the spectroheliograph and spectro- 
graph; making it possible to glance rapidly and frequently over the sun 
and detect the beginnings of rare or fugitive phenomena; and owing 
to the ease,with which every part of a wide line such as Ha can be suc- 
cessively examined, all aspects of spots and facula, prominences and 
absorption markings can be studied in detail, and the connections between 
these phenomena and their relations with terrestrial phenomena can be 
traced.. Ha shows them best, but other lines have been used, such as 
the D and the d lines, and,a few of iron. The instrument should prove 
useful also im the laboratory for the peer of ares, stan and other light 
MLALE, 


2047... Unknown Bodies in:the Soler System. N. Boneff, (Bull. 
Aatronemsitjue, 5, 2. pp. 219-222, 1925.)—The existence of considerable 
masses of material in the solar system in the form of meteorites or similar 
particles is discussed, If they are considered to be the vestiges of an early 
diffuse\solar system their distribution. will have been affected by the 
planetary orbits.and conditions of capture. The probable effect on the 
distribution of such bodies is discussed, and it is considered that Moulton’s 
conclusion that there are not enough meteorites with the correct initial 
eonditions to agree with Gylden’s theory of the Gegenschein is contradicted _ 


2048. parison of the and Photographic Positions of the 
May 12, 1926:)) | 

of the Perihelion Mercury (Comptes 
182. pp. 1134+1136, May 10, 1926. of Squses 
advance of the perihelon of Mercury are.compared. Newcomb did ‘not 
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results neéd correction by a term 2 sin*(i/2) .dQ/dt. . Applying this cor- 
fection and using Newcomb’s values for the masses, the figures, given, for 
the total advance of the perihelon by Newcomb, le Verrier and; Doolittle 
‘are 629°+22, 520°-40 and 529’-2117. The agreement is extremely close. 
‘The observed value is not reliable. Newcomb gives €,dw = 110° +24, 


2050. Problems of Latitude. Do 2. 
‘pp. 147-184, 19265.)—This is a comprehensive survey of the work which has 
been done to determine variations of latitude in many observatories 
throughout the world since variation was first suspected in 1820, The 
research is most delicate and difficult, because it involves a rigorous 
determination of all instrumental constants; but of recent years the 
precision of observations has greatly increased, and the results of different 
astronomers, using different stars, different instruments and different 
methods, agree so well that it has been proved beyond doubt that all 
localities are subject to variation of latitude. In many ways, however, 
the problem becomes more complicated as research progresses, and the 
question arises whether the work should be continued, or suspended, 
in order to carry out more urgent Pa until further improvements 
in method have been attained. | MAE, 


Wilson Observat. Contrib, No. 310. Astrophys. J. 63. pp. 236-274, 
May, 1926.)—The nebula M33 is visible to the naked eye, being only a 
little fainter than the great Andromeda nebula, which suggests that it is 
probably one of the nearest of the spiral nebulze. Photographic investi- 
gation indicates that it is a distant system of stars and nebulz, scarcely 
comparable in size with our galactic system, but similar in this and other 
respects to the Magellanic Clouds. The distance, as derived from thirty-five 
Cepheid variable stars discovered in it, is about eight times that of the 
small Magellanic Cloud, or 263,000 parsecs. This is confirmed by evidence 
from two Nove and several patches of emission nebulosity with blae stars 
involved. It differs from the Clouds in that the majority of at least the 
brightest stars are of early spectral types, and that there is a symmetrical 
arrangement of material with regard to a dominating nucleus. The 


tn Giant-and Dwarf Stars. H. N. Russell. (Har- 
vard Coll.. Obs., Circ. 291, [4 pp.J, 1926.)—Considering the lines 
characteristic of dwarf and of giant spectra, it has been found that gener- 
ally giant star spectra indicate an increase in the intensity of enhanced 
lines even for those for which the maximum intensity occurs at a. much 
lower temperature in the spectral series, though it would appear as if an 
increase in ionisation due to rising temperature should increase the second 
ionisation of the element and thereby diminish the intensity of its enhanced 
lines as well as its arc lines. The author explains this by means of 
the equation: logr = log x,/x = — 6040 I/T + 5/2 log T — log Pe — 65 
+ log &,/u, where the logs are to the base 10; is the ratio of the number 
of atoms +, in the more highly ionised state to the number « in the next 
preceding state ; I is the ionisation potential (in volts) for this transition ; 
T the absolute temperature ; 
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and #,/ «the statistical weights of the normal states of the: ionised and 
Ua, Baa Comparing the equations for two stars, he obtains quanti- 
A, Ty; [B/A. = Ig; log which depend only 
temperatures, And the same for .all constituents.of 

Taking corresponding points in the atmospheres,of a dwari 
eat if I, lies between the first and second ionisation potentials of 
element, the first ionisation of that element will be encouraged in the 
giant and the second repressed, both of which tend to increase the in- 
In the dwarf, the repression of 
the first’ iohisation will increase the strength of the lines of, the neutral 
‘atom. The value of he ‘finds. as probably between, 10 and,12 yolts. 
He applies this equation tothe G and K6 class stars, and obtains tempera- 
tures for the giants and dwarfs in these classes as 6400°, 4800° and, 4000°, 
-$430°; &s compared with Seares’ values of 6500°, 4600° and 4120°, 3270° 
fespettively! thus giving-a difference in colour between giants and dwaris 


cover whether the planes of the orbits of spectroscopic binaries mee 
peculiar distribution in space, their mass-function (in, has 
been investigated and compared with their galactic latitude. For this 
purpose Moore's new Third Catalogue of Spectroscopic Binary Stars [see 
Abstract 955 (1926)} has been used, but binaries’ with very un 
orbits have been excluded, and also all Cepheids and stars with 
whether these are true binaries. It appears that the mass-function 
decreases .with increasing galactic’ latitude, and it is probable that the 
the of the orbital is not random, but that there is’ a 


of Brightiidines im, .Steller Spectra. Ss. Rosseland. 
May, 1926)—The discussion distinguishes four principal cases ;,;({1),A 
star in hydrostatic radiative equilibrium in which ‘the emission of 
radiation from any ‘small portion of matter corresponds to the case of 
true temperature equilibrium would show absorption lines over the main 
Stellar disc, whilethe atmosphere projecting outside the disc wouki show 
emission lines. ((2) Owing to general atomic properties, the thermal state 
of matter assumed in (1) can only. be fedlized in nature provided the 
Below these limits 
the outer parts of the stellar atmospheres) fluorescence comes into play, 
manifesting jitself all over the stellar disc, and it is suggested that bright- 
line ‘emission in eatly-type stars is due to such causes.» (3) Any kind of 
radiation (i.e. in the nature of a-, B-; or y-tays) entering the 

‘must produce -bright-line radiation, as shown, far instance, in 

the cast of the térrestrial aurora borealis. (4) If the hydrodynamic.state 
of the atindsphere is far from a state of hydrostatic equilibrium, Jocal 
regions of high temperature may be formed in the atmosphere, which 
necessarily must give rise to bright-line emission, It is tentatively sug- 
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to such causes as are enumerated under (8), or possibly (4); the strong 
excitation of the gases concerned would seem to exclude (2), while (1) is 
excluded by the low density of the stars in question. AUTHOR. 


2055. Effect of Star's Colour spon its Photographic Position. F. 
Schlesinger. (Astron. J. 36. pp. 169-172, June 2, 1926.)—For the 
re-observation of the equatorial zon’ of the Gesellschaft Cataloghe at 
Allegheny; 602 comparison stars have beén nsed) to calibrate the plates 
which were exposed at an-dverage zenith distance of 42°. These stars 
were also observed visually with the Lick meridian circle, and the author 
has collected the differences in declination between’ the two sets (in the 
sense, photographic minus visual) according to spectra, so’ as''to bring 
out ‘the dependence of the star’s photographic position’ on “its: class of 
spectrum, this dependence being proportionate to the tangent of the 
zenith distance. He finds a steady progression in the mean differences, 
the’ blue. light of B ‘and A stars being more refracted than the ted.- He 
‘translates these differences in declinations into differences: of “effective 
wave-length, agreeing in’ general with’ other recent determinations, but 
showing a smaller range (probably due to absorption by Allegheny smioke). 
. He explains why the differences in effective wave-lengths are exaggerated 
for long exposures as compared with short, or for bright stats as com- 
‘pared with faint, by the atmosphere’s conversion of every star image into 
_@ spectrum, the blue end of which is uppermost, and its length nearly 
proportionate to the tangent of the zenith distance, and he shows that 
‘for white stars (class B or A) the image grows more towards the zenith 
than towards the nadir with increase of exposure’or brightness ; and for 
_yellow stars, the falling off towards the lower end’ is not much more abrupt 
-and may be less than towards the upper end, so that there is littlecreeping 
upwards for prolonged exposures on yellow and red stars. The neglect 
of atniéspheric dispersion may lead to appreciable systematic ‘errérs in 
‘thesaverage motions of very white or very red stars;\and of bright stars 
as compared with faint. He considers the result from ‘the point of view 
_of trigonometric parallaxes, and‘ advises observers ‘to use'some device to 


better still, to determine a 


2056. The Next A. 117. 
“pp. 725727, May 22, 1926. Paper read before the Optical Convention, 
April, 1926.)—The total radiation from a star and the shape of its spectral 
intensity curve maybe measured bolometrically (as by Abbot’ and 
Coblentz), but this method is of limited application ; ‘and the’ visual 
estimation’ of stellar magnitudes (the chief standard being ‘the North 
Polar Sequence of Pickering) relates to a mixed phenomenon, the physical 
interpretation of which cannot be analysed. The most promising path 


VOL. XxXIx.—a.— 1926. — 


equate the magnitude of the parallax stars with the comparison stars, or 
to further progress lies in the study of the photographic deposit, with the 
view of providing photographic photometry with an exact interpretation. 
Cc. W. i. 


2057. The Nature of Light. R. C. Tolman and S, Smith. (Nat. 
Acad, Sci, Proc. 12. pp. 343-347, May, 1926.)—A discussion of the views 
put forward by Lewis {see Abstract 972 (1926)}. It is pointed out that 
the proposed. crucial experiment to test the action of quanta in inter- 
ference effects might yield very different results from. those expected by 
Lewis and give at best a second-order effect. It is then suggested that 
interact. with qneqming quenteme. S. 


2058. True Signification of Experiments. c. L. R.E. 
JMenges.. (Phil. Mag. 1. pp. 1198-1201, May, 1926.)—The present paper 
contains a discussion of the result of a former investigation [see 
Abstract..1614 (1925)} in which it was shown that the usual interpretation 
of Fresnel-Fizeau’s experiment is essentially erroneous on account of two. 
subtle errors, which. depend on each other and which formerly were 
unconsciously introduced. The author now carefully reviews the various 
stages of his former treatment to afford an emphasis of his standpoint 
and to correct previous misunderstanding. By this means he claims to 
rehabilitate the importance of Fizeau’s experiment, which in certain 
respects much surpasses that of Michelson.and Morley. Zeeman’s experi- 
ments are found to confirm the author’s equation practically to gt 
and Einstein’ 8 acer is held to be untenable. : 


2059. Repetition of the Harvress-Sagnac Experiment. B. 
(Ann, d. Physik, 80. 3. pp. 217-230, June 2, 1926.)—This investigation 
relates to the Harress experiments published in 1911 on the propagation 
of light ina rotating glass body, and analogous work by Sagnac [see 
Abstract 1506 (1914)) for air instead of glass. WHarress’s theory was 
later corrected by Harzer and Einstein and the entire theoretical treat- 
ment brought into connection with the Fizeau and Zeeman investigations 
by v. Laue. The present paper first reviews these theoretical conclu- 
sions and then describes the original apparatus of Harress with suitable 
modifications and additions to afford more exact results from the experi- 
ments. From the published data the author concludes the deviation 
‘between the calculated and observed average band displacements to be 
somewhat great for good agreement between the separate observations. 


2060. Transition Probabilities : Their Relation to Thermionic Emission 
and. the Photoelectric Effect. E. OQ. Lawrence. (Phys. Rev. 27. 
pp. 655-561, May, 1926.)—Assuming (a) Wien’s formula for black-body 
radiation, (6) that electrons ejected thermally from a hot body have the 
experimentally known Maxwell distribution of velocities, and (c) that 
photoelectric emission from a solid surface is independent of the tempera- 
ture of the solid, a theory is developed in this paper which leads directly 
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argument circumstances not realised in experiment or assumptions and 
approximations that cam be questioned. | Detailed consideration of the 
mechanism of emission and absorption along the lines of ‘Einstein's 
derivation of Planck’s radiation formula leads to the same expression for 
the ratio of absorption to emission B,/q, in other theories based on appli- 
cation of the principle of detailed balancing of processes occurring, in 
systems in equilibrium. It is thus,.shown. that observed photoelectric 
and thermionic: phenomena from. solid. surfaces. may ,be regarded as 


2061. An Optical Sysiem fan Reading, the. Deflection of: ‘ 
Mirror. (Optical Soc. America, J. and Rev. Sci.\ Inst; 12; pp, 529-536, 
May, 1926.)—With the usual lens, mirror and straight scale method of 
reading deflections, the indicated value is proportional to the tangent of 
the angle of deflection, In many instruments (for example in exténso- 
meters, in which the motion is communicated to the mitror by the rolling 
of the axis of the mirror or by a pinion and geared séctor) a deflection on 
a plane surface proportional to the angle of deflection is desirable. This 
is particularly true if deflection is registered on a moving photographic 

as it gives an equicrescent scale in each direction. A simple two-lens 
system which can be satisfactorily made on standard spectacle tools has 
been designed which introduces distortion sufficient to give desired 
relation between deflection and indicated value and at the same time 


notable flattening of field, thus permitting the photographic registry 
very ‘large deflections. Other simple relations between deflection and 


2062. Interferometric Constant Deviation Prism. H. Nagaoka and 
T. Mishima. (Imp, Acad. Tokyo, Proc. 2. PP. 166-157, April; 1926. 
In English.)—The instrument was designed for examining the structure 
of spectral lines without the use of a monochromator and for crossing the 
spectra obtained with the Fabry-Perot interferometer with those. from 
the Lummer-Gehrcke plate or echelon grating. In crossing the spectra the 
loss of light due to the introduction of a system of lenses ismuch avoided, 
and the structure of faint lines can be dealt with more easily. The 
required photographic exposure will thus be’ decreased and the results 
| 2063. A New Technique in the Use of Gratings for the Siudy of the 

Millikan: Region of the Ultra-violet.. J. Thibaud. (Comptes Rendus, 
182. -—pp. 1141-1143, May 10, 1926. -Rev. d’Optique,.5., pp, 97-197, 
March, 1926.)-——By working at a grazing incidence X-ray diffraction-spectra 
have been obtained with gratings ruled with only 200 lines per mm. 
The. same, device has now been; used to study the radiation down to 
144 A.U., which, Millikan investigated,,with gratings containing 500 to 
1100 lines per. mm, 


= the Reply to the Remarks of P. ‘Heymans on the Workof A. Ramspeck. 
W. K6nig., (Ann. d..Physik,.79. 8. pp, 757-760, May 4, is 
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a reply to some remarks made by Heymans on: the work of Ramspeck 
on “Anomialies' of) Actidental Double-refraction with Celluloid.’’: {See 

oi p ocd eby colds 

(Ann) Physik; 79.6. pp. 633-649, 1926.)—A’ consideration of 

the measurements of the optical and electric constants (refractive index, 

rotation of pdélarisation, dielectric constant, ete.), and their deperidénce 

on ‘dilution; wave-length, temperature, etc.; with a view to obtaining 

some’ chatacteristic constants. It is thought that these will throw some 

light on the way the molecule is built up from positive and negative 

charges. R. Gans adds a note on the theory of ae are 

2066. Polarisation of Lightin Tiirbid Media. Partl. G.1. Pokrowski. 
cat f. 36, BP. 548-556, 1926,)—In ‘turbid media of 

on and ‘sca power the polarisation of ‘the scattered light 

‘ofthe scattering element, the angle of 

tion and upon the igen Tenth and concentration of the layer. A 

sre. treatment is given and is confirmed for experiments on suspen- 


"2067, Coherence and Consonance, of M. (Zeits.| £. 
36,.11-12, pp. 824-838, of research on the 
subject [see Abstract 1807 (1926)). ont a complete theory for ints 
ference with great path the results obtained. A. 


2068. Interference by Multiple Reflections. L. Gilchrist... (Phys. 
Rev. 27. pp. 596-606, May, 1926.)—A theoretical paper dealing with the 
resolution of the components of a source of radiation by the Michelson 
method of visibility of interference fringes. Approximate ¢xpressions 
are derived for the intensity and visibility of fringes for both transmitted 
and reflected light when any number of multiple reflections exist and the 
source of light is one of small width: The effects of the coefficients of 
reflection and absorption are examined, and it is indicated that the method 
of visibility with'interferometers which depend on multiple reflection may 
Dé used in the study of the fine ‘structure of such spectra as those of 
hydrogen and helium to give both the components and their character: | 
W. H. Ge. 

72069. hs te Vive R. J; Lang and 
Smith! (Optical Soc) America, J. and Rev. Sci. Inst. 12: pp. 623-528, 
May, '1926.)}—The construction and operation of ‘an'' optical ‘vacuum 
grating‘ spectrograph capable of’ accommodating a grating of ‘2 metres 
radius is described. Means are provided ‘for introducing and removing the 
photographic plate as wéll as altering the ‘focus and the’ inclination ‘of 
bed cin while the vacuum ‘is niaintained.' The following doublets ‘in 
series have been resolved and the frequéncy separation measured : 
30) (217g in the second order of the grating and 
60 in the = 64-5 in second order. 
1338 Ay for ‘lines A'='1086Ay 69, ‘showing 
VOL. 
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that since the 1036 line belongs to Ci; probably 1335 
(Zeits. f. Physik,’ 87.3. pp. 172-178, 1926:)—An experimental investigation 
of ‘the | tion’ of light in’ sulphuf ‘suspensions as a function, ofthe 
size of-the particles and of the angles of deviation. With sulphur suspen- 
sions produced by the action of sulphuric acid on an aqueous solution of 
hypophosphite and showing a gradual increase in) the size of the particles 
an invérsion ‘of polarisation is observed, This cafi! be  éxplained’ on’ the 
basis of Rayleigh’s theory of the dispersion of light in turbid media. ».On 
the other hand, the dependence of ‘the’ polarisation of the dispersed light 
tion the itregular shape Of <the 
2071. Photophoresis. G. Hettner. (Zeits, f. Physik, 37. 
192, 1926.) —D with the theory of the motion of illuminated particles. 
Consideration is given to ‘the case ‘of high préssures, when the’ freé ‘path 
sal compared witht rad, and to the caso 
res when ‘the free path afid the radius’ of the particle are 
e order. For ustal values of ‘the’ tatiins of the particles, the 
otophoreti¢ force is a maximum’ at atmospheric pressures consistent 
ffi GY 
2072: Photography Daylight of Exploding Shale with Photogenic 
Paul.’ (Rev. d'Optique; 6. pp.» 1T'19+129; March, 1926,)+- 
The photogenic action ‘is produced by thé explosion of a mixture of black 
powder and magnesium, 100'gm. about; the photography by night ofthe 
luminous point produced by the explosion of the shell is: then very easy, 
but in daylight the problem is much more difficult. To obtain upon the 
flask! of the esiptoalin inte 
about 2/100 'sec., and (b) the fact 
the ‘objective of ‘the tegistering apparatus must be open about one 
‘before the é€xplosion, and so the plate will be exposed to the sky 


fo 100 tne onger thant the attempts 


Repéction Dencitometer. Mu D- 
Hallam. (Journ. “Sti p. 246, May, 1926.)-A\ simple 
self-containéd iristrument is descfibed for ‘measuring the densities of 


Materials. G. E..K. Mees: 


bet pp: 525-551, May, 1926.)—A general survey of the subject is here 
‘Curves given show’: Sensitiveness’of silver chloride in, collodion ; 
Sacchi and sensitiveness of ‘silver ‘bromide containing’ silver iodide ; 
wave-length sensitivity ‘curves of plates ; relation between: contrast;and 


2074, Colour-sensitivity of Photographic 
Kodak Co. Research Lab. Comm, No. 262. Frank. Inst., : 


wave-length, Other illustrations show: Ultra-violet.spectra.on (a) ordi- 
nary plate; (b) a plate treated with mineral oil... Wedge spectra of plates 
treated with various sensitisers ; diagram of wedge spectrograph ; wedge 
spectra of plates sensitised for the infra-red ; diagram showing progress in 
recording the spectrum ; photograph. taken by infra-red..rays ; photo- 
raphs taken by long-wave ‘radiation ; comparative photographs of Mars 
A..E. G. 


2075. Plates. A Hubli. (Zeits. Wiss, 
Phot. .24. pp. 133+139,, May, 1926.)--In desensitising colour-sensitive 


2076. of. “Silver Haloids. and the Action of 
Stmbiticors. J.M. Eder. (Zeits. Wiss. Phot. 24. pp. 139-144, May, 1926.) 
Gives a statesnent of the action of the most 


2077, Conditions governing the ‘Silver Bromide 
during Development. Part II.. L, F, Davidson. (Phot. J. 66. pp. 230- 
240; Disc., 240-242, May, 1926.)—-This is a continuation of a 

paper.{see. Abstract. 1354. (1925)] on, the microscopic study of develop- 
ment... The. previous results ,are confirmed and amplified. Several 
improvements in detail of the apparatus neve Pee made, me nee in the 


2078. Valuation of Reception with the’ Plate. Kunze. 
(Ann, d. Physik, 79. 6. pp. 528-532, April 6, 1926.)—It is claimed that 
for simplicity and accuracy the method here described is superior. to all 
others. It is necessary for its use that. there should be mo image errors 
A suitable definite fixed point from which 

The 

2079. of Density, B, p 
Phot. j. 66. pp. 204-297; Disc., 297-298, June, 1926.)—Joy’s contact 
printing density D, (sbid., 64. p. 169, 1925) and the density Dy as read 
another; Dy = 0-92Dy° for the ordinary contact, opal type, and 
= 0*95Dy for the “ F.V."’ metre. (See Abstract, 1333 (1924).] 


2080. Relation between: Colour-sensitiveness and the Gradation given 
by: a Photographic Plat. \T. T. Baker and'W. A. Balmain. (Imperial 
Dry Plate Co. Research Lab. Comm. No. 20.. Phot. J. 66. pp. 299-304 ; 
Disc., 304-306, June, 1936) —A good deal. 
as to the actual effect upon the gradation or contrast of a negative ca 

by the colour of the light in which it has been exposed. It is generally 
thought that with change of wave-length some change of gradation takes 
place: Various) changes in gradation or gamma bearing no apparent 
relationship to wave-length have, been recorded. by several workers, 

_ # communication to the Faraday Society in,1923 one of the present 
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for all wave-lengths, at any rate between A= 1-8 A, and 7000 A. This: 

statement has since been laid open 
ments of other investigators. It is now hoped to show that when dealing 
with a single silver halide this statement is correct, and that the discre- 
pancies between the results of various workers in change of gamma with 
wave-length has been due to a lack of information of some of the funda~ 
mental points involved: A number of experiments is carried out in order 
to determine, if possible, what was responsible for the apparent variation 
in gradation that had been observed by different workers. A. E.G. 


2081. Spectral Sensitivity of Silver Todide and of Mixtures of: Silver 
Iodide and’ Silver’ Bromide! E. Huse and C. Mewdleridyke. (East- 
man Kodak Co. Research Lab. Comm, No. 267: Phot. J. 66. pp. 3064 
309, June; '1926.)}——The silver halide used in photographic emulsions of 
the type employed for making negatives is silver bromide containing a 
small proportion of silver iodide, the amount of iodide usually i 

from 1 to 10 % of the total silver salt. It is well known that the colour 
and the spectral sensitivity of the emulsions depend upon the proportion 
of iodide present, and in 1890 Abney and Edwards miade an extensive 
study of ‘the salts of silver and showed that the addition of 5 % silver 
iodide to silver bromide emulsion shifted the spectral sensitivity ‘toward, 
the green, In a preliminary study of the spectral absorption and spectral 
sensitivity of silver bromide emulsions containing silver iodide, it is found 
that the absorption shows a progressive shift towards: the longer wave- 
lengths with increasing amounts of silver iodide, and that: the spectral 
sensitivity shows the same effect. This shift of the absorption with 
increasing iodide is observed to continue until the emulsion contains 
30 to 40 % iodide. A series of emulsions is made in which the proportion 
of iodide varies from 0 to 100 % in uniform steps, and: it is found that 
with physical development a sharp sensitiveness edge at: 440 my can first 
be observed with 32 % iodide; it is very visible with 35 % iodide and 
entirely lacking with 30 % iodide; it may, therefore, be concluded that 
silver iodide separates in emulsions of this. type as definite crystals apart 


M.-C. Hylan. (Jj. Phys. Chem. 30. pp. 846-848 ; Disc., 848, June, 1926.) 
In’ paper entitled." Dispersity of Silver, Halides in, Relation to. their 
Photographic Behaviour ’’ {see Abstract 1781 (1924)}.it. was shown by. 
the author and F. E. E. Germann that,, theoretically, fine-grained photo- 
graphic emulsions ought to be faster than coarse-grained ones, although 
im practice the order. of sensitivity seems usually ,the’ reverse... This 
discrepancy: between theory and fact is explained on the basis of adsorp- 
tion of retarding soluble halide, the fine-grained emulsions, adsorbing 
relatively more than the coarse-grained ones, and thus reversing. the 
purely dimensional effect. The experimental evidence offered by Germann 
and Hylan in support of their theoretical conclusions as to the relation 
between grain size in might. be 
regarded as merely “ circumstantial.”” Direct evidence support of 
their conclusions can be obtained: only ‘bya comparison of. emulsions 
known to be free of all adsorbed “ impurities,” either retarding or 
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by Silberstein combined: with ‘the assumption that a silver halide, grain.is 
rendered. developable by the absorption of a single light quantum, was 
shown! by -Rawling to lead to conclusions directly opposed to. those, of 
Germann and Hylan. The theory of Germann and Hylan is here shown 
to’ be more in ‘accord with known facts and principles of photo-chemistry 
than is that of Rawling and of Silberstein, Emulsions free of adsorbed 
‘Germann and Hylan. ‘E.G. 


2083. Use of! Arcs, and. other Fluctuating Sources in. Photoslectric 
Kurrelmeyer. (Nature, : 117. pp, 667-668, ._May..8, 
1926. 63.. pp. 640-641, June his, paper on the 
registering “microphotometer, P, P..Koch Abstract: 400, 
describes an afrangement consisting of two similar photoelectric cells 
connected to an electrometer, both illuminated. by the same: squrce, but 
advantage | of ‘being independent. of fluctuations in the source (provided 
that these are uniform over the area of the source), since the electrometer 
reading dépends only upon the ratio of the intensities falling on the two 
cells. However, it temained impossible to use arcs or other light resources, 
which not only ‘fluctuate im intensity, but also flicker: or change their 
_ position ; for since the two: beams come from different parts of the source 

and traverse different optical paths, flickering changes. the ratio of their 
intensities, as well as the absolute values. It is.the purpose of this note 
to point out that ini most cases the optical paths to the two, cells; may be 
made practically identical by using a partially reflecting plane mirror to 
divide the beam. It is thus shown to:be possible to use arcs:and similar 


hare ob ry 
2084, Correction for Width of Shits im Measurements withthe Kenig- 
Martens Spectrophotometer. ¥. Hoffmann. (Zeits. f. Physik, 37. 1-2. 
pp. 60-71, 1926. ‘colour tempetature 
of the ¢omparison lamp is the essential factor required ‘in ‘making, this 
correction, and suitable methods are indicated for determining it. A 

1000 to '2000° C; and for a given colour temperature of 
pre omni p has beer prepared ; itis shown how from this table 
the values for other widths, ¢olours and temperatures can be derived. 
The advantage of correcting every individual ‘observation’to zero: slit 
width is thet’ the brightness of the field: of view can then be adapted to 
the  existing* circumstances. exaniple, in measuring the relation 


80. 1. pp: 43-70; May--18, 1926.)—-At’ pressures-of the order.of,2-mm. 
benz0l vapour emits a'fiuorescence spectrum consisting of a few lines or 
bands related to the exciting light. With increased pressure this spectrum 


V 
1 
measurement. H. Nu A. 
2085. Photoluminescence of Benzol. and Some Derivatives in Different 
passes over ata certain pressure into an upper half through the. entry of 1 
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a new @eries of bands, This new part does not depend om/the nature of; 
the exciting light. and ia explained as being mpulecs, of the 
kind.’ In sqlution. with, alcohol..and. as .a.pure, liquid, 
to, the vapour bands with a shift 
towards ismaller) frequencies... ‘This shift increases, with increasing: con-, 
centrations, and in|very concentrated solutions the bands were weak and; 
diffuse, If pure benzol breught, to crystallisation, withous , lowering, 
the temperature; the fluorescence increases many times.and the bands 
become ‘as; sharp as im dilute jaleoholio solution...,Sohid., benzql shows 
marked phosphorescence. A few,simpler derivations such as xylol and 
cresol, which show scarcely any fiuereseence in the fiuid state, give, like 
béhzol, strong fluorescence in the crystalline state. At the tem 
of liquid air the wide bands emitted at 0° by solid benzene break up into 
a largé number of sthall bands’. Thés. spectrum shows great similarity 
Blach-body at the Platinum and ‘Palladium "Poi ind. 
E. Brodhun and F. Hoffmann. (Zeits. f. Physik, 37. 1-2. pp. 137-154, 
1926... From. the Reichsanstalt.)—Describes the results of 
of, the total brightness of a black- 18:66, HKjcm.* 
cm. 


> 


the | Pd. point. (1557°) and | ‘the Pt \point., 7? 
respectively. The, mechanical. equivalent of 


ptical Soc. Aiierida, “J. arid Rev. “Sei 
406, May,’ 1926.)-'Traces of ‘compound’ of ‘tranitit, whén brought by 
‘sBlitidn in’ ‘borax, CaF, rénder’ 


é substance luminescent under photo- or kathodo-ex¢ 
pes, optimum Festus for each solvent which gives the maximum 
‘The: a of these solid solutions consists/of séveralbands 

of whith is up of overlapping’ 
components, ‘but the spéctral'stricture is distinctly differetit from: that 
uranyl'salts,’ The compdhent#’may atfanged in! two’ of 
interval between thértibers of a’given set'bethg constaht or’ 
‘exact a frequency’ is the 
of wich spectra.” At least’ 
one set_in a of de in which N NaF and CaF, 
is répeated in positién, so that these 
be togardea chielly ofthe sme component 
“ini the ‘of the componerits!®”The ‘position of 
Cofiponent, which'détermines what rfiay be called the 
éach’ spec shifted ‘towards the: incréase of the 
weight of the solvent, so that colour df luminescence goes 
from yellow ‘NaF ‘gree for CaP, atid NaPO, and Blue!” 
is of the” 
g ‘type: but after exposure 
spectra of solutions in NaF are resolved and those in oar} eeets 


2088. Relatian | between ond) 

Hydrogen-ion Concentrations: L.-J. Sherrilt and: La: M.; 
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Harrison.» (Am. Chem. Sec., J. 48. pp. 1493-1500, 
study has been made'of the effect of varying the hydrogef-ion concentra- 
tion upon thé intensity of the fluorescence of certain sulphonic acids and’ 
of quinine.’ For: each substance studied there is a characteristic’ range 
of 0-2 Sorensen (PHY units, withiri which about 75 % of the total change 
in intensity occurs... The curves obtairied show such close agreement 
with the’ theoretical dissociation curves of weak ‘electrolytes as to suggest 
strongly catisdl relationship between dissociation and fluorescence. 
The iritensity of fluorescetice is affected by the total salt content of the 
solittions even at equal hydrogen-ion concentrations: Chloride® ions 

Inst. J. 201. pp, 653-562, May, 1926:)~—Gives a résumé of the lading 


2090. A Craiphicat Method’ for Discovery anil ation of 
Spectral Regularities. E. Madelung. (Zeits. Physik, 37..4-5. pp. 374- 
375, 1926.)—The wave numbers (v) are plotted as abscissze against fn? 
(prncipal quantum sosag as ordinates. The points lie—for a given 
_ series on a more or less ‘slightly broken curve—on a straight ‘line for 
hydrogen-like series. The end term (series limit) lies on the intersection 
of the.eumve with n; =e. The slope of the tangent at this point is pro- 
portional, to. the Rydberg constants for arc lines ; the. 
proportional to the fourth.and. ninth powers., A diagram obtained 
Depolarisation by Weak Magnetic Fields. 
V,. ¥=Keuasler, (Phys..Zeits. 27. pp..313~316, May. 15, 1926,)—This 
has been shown (literature cited). to be equally.explicable on the classic 
or, the,.quantum, theory except atone. point, the case where. the. 
magnetic. field is.at,right angles to the. electric vector and parallel to the. 
of photoelectric methods and finds agreement. 


3mm. Occurrence of Harmonics. in. Spectral Lines, H. Nagaoka and 
T, Futagami,..(Imp. Acad. Tokyo, Proc., 2. pp. 153-155, April, 1926. 
In, English.)-Examination of the spectra,of several elements. indicates 
the. presence of octaves. . For Hy the number of octaves in, the visible. 
region is small compared with those in the ultra-violet, but geod coinci- 
dence is obtained. With Hg there are a good many lines falling ip. groups. 
electrodeless.. discharge. Cu 
Similar relations are found for other elements, but more peek kas 
theiz apestta in, region. are. pended... 


2093. Spectra, of Metals excited by High Tension and. Heavy, Current. 
H, Nagaoka, T. Futagami and H. Obata. (Imp. Acad. Tokyo, : 
Proc. 2> pp. 161+362,:April, 1926: In English.)—A, condenser cf about 
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coil and spark-gapi The’ batter consists of: the material to be examined 
Placed in alcup of purified carbon with a pointed rod making loose con- 


advantages 

time of exposure and the minute quantity of material required: 

Spettra of: ‘Hg; Cu, Fete. 
atid Chem. Research) Tokyo, Sci, Papers pp. 5%78,. Feb,,. 

In English.)}—A condenser of 0-3  m.f. capacity was charged from oa 
transformer, and automatically shofted through an adjustable spark:gap 
and a fine filament of the metal. ' It was found that the continuous back- 


pressure 
reduced pressure. » Many absorption lines were obtained for Cu, Hg and 
Fe upon this mercury background. |For Ca and Fe the reversal was 
complete. The lines are tabulated in order of reversal, varying, the 
voltage. As asubstitate for the mercury, asbestos fibre soaked in paraffin 
is also employed, the C: produced giving the continuous background. 
Sharp and diffuse lines of Na,;iLi, Ag; lines of Ca, Sr, Mg, Cd, Zn, etc ; 


(Astrophys. J. 63. pp: 205-217, May, 1926.)—The OI and OII line-spectra 


discharge at about 50 volts. Energy-levels for the electronic states were 
observed -4t'16*1, 19-2 and 2) volts: To these we may add. the devel at 


aid (3096: of -Lonised: Osiygats, (O11). Fowler and D. R. 
Hartree. (Roy. Soc., Proc. lbh. pp. 83-94, May 1, 1026.)—This paper 
contains a correlation of the terms of :this spectrum deduced by. A..Fowler 
{see Abstract 1334 (1926)]. with those expected from the,theory of 
Heisenberg and Hund. Some identifications cannot.be. made with 
certainty, but thé general’ agreement of theory and observation is good. 
No lines involving the deepest-lying terms have -yet’ been identified,. but 

2097. Terns. the Copper nc :Spectram. G, 
(Roy: Soc.,! Proc. 111. pp. 168-181, May 1, 1926.)—Photographs. of, the 
copper are spectrum have: been. taken in the range 2000-6700.A; with, both 
a quartz spectograph and also a concave grating. Zeeman-efiects have 
been photographed in the higher orders of the grating. Wave-lengths, 
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3 
excited in a low-voltage arc discharge-tube were obtained and, the.critical 
potentials for excitation noted. lonisation of.the molecule was found : 
to occur at 16-1 volts. The resonance potential at 9 volts formerly | 
assigned to\the atom is also a radiating potential for the molecule. ,Dis- 
sociation of the molecule and simultaneous ionisation of one atom occurs 
at 19-5-volts. From ‘this value and that for ionisation of the atom, 

13-6)-the: value of 6 volts.is obtained for the dissociation potential of. the 
oxygen molecule. This corresponds-to an energy of dissociation of 138,000 
calories per gramme molecule. Doubly ionised atoms first.appear in.the 7 
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ihtensities, Zeerhan patterns; tefm combinations are tabulated. The, 
magnetic tesoldtions have ied to the identification of a number ,of-quartet, 
terms. Combinations between these give,zise number of gauitiplets, 
and some°combinations. occur betwee» quartets and: previonsly, deter- 
niined doublet levels: This: is) the firstpinstance of; an element in|group 
one of the periodic table, being shown to have a spectrum containing 
termsof gréaterimultiplicity than’ two and raises: the question as to, whether 


previous ‘views of 'the'strdcture of the:coppér atom correct. Fi Sa 


1832098) Aré Spectrum of Copper: Bedreag: (Comptes Rendus, 
May The inumerons lines. constituting 
the*are“spectrum of copper'can be divided into three groups The 
Rydberg doublets arising: from the electron 
(2. 8. &ey-from ‘a stable cbnfigurfation of+28 electrons 
plas 1°spectfal the llinés:belonging to a second complex 
spectrum, made up of the complex doublets pi— dp and: of 
‘arising from second, ‘electron: ‘arrangement: -(2..8. 2; 
‘thé combination lines obtained: from the terms of groups {a).andi 
In View of ‘the theoretic interest presented by the are spectrum of. copper; 
the ‘author has undertaken the division of the lines:into’the above three 
groups.“ For group (a) a table is given of terms T = where-mrepré- 
sents, on Bohr’s theory, the principal quantic number of the orbit 
thé spectral electron; A» represents thei second . 
nunibet (Azininthal), 2, and detérmines; the quality! ofrithe 
the indices: represents the ‘third quantic! number 
rte ‘the values band 2and»3 for and f. 
“fable is’given of 23 defined ‘by ithe’ terms of the -first:table. |) 
of thesé aré Hew lines. |The difference between ithe observed'and:caiculated 
values Of the Wave ftimbérs of: these lines: lies between +!) loarid Qe 
‘Has been that the ities witho Ak =iar 0; 
which are not ‘observed under ordinary donditions, appear 
forced if the’ arc at 200-volts, lit an.intense slectrio field and 
qivently at the-commencemerit of thie Starkceffect:. Linder these conditions 

18 2099 .Quartet and .Doubldt Terms: in, the ‘Copper | Spectrum. 
Shensténe. (Science, 63. pp. 641-642; lowest 
term of the spark-spectrum which arises from ten d-electrons should be 
até, arid the electron should give a doublet spectrumeo This 
scttutit! is-kndWn. The! nekt-higher; térims arise from nine d-electrons 
and’ $-electron! The quartet: terms corresporiding: to. this) are:given, 
and it fs stated that a set of:thirty-five megative | terms thas.been found 
ftom contbinations Of low’ quartet’and: doublet terms, which,accounts 
for about thtee ‘hundred lines above A detailed discussion of the 
| ‘is to’ be*pu blished . 
sai T6UD miusioegs i110 siz to mri 
= 2400. Spectra of N from Compounds. H. O. Kneser. (Ann.)d: 
Physik, 79. 7. pp. 585-596, April 23, 1926.)—-The spark discharge was 
in) a stream) Of gas. N,O, NO, \NO,, NHyallpgere a 
streathing effect, spectra 4h different parts of | the. positive 
‘the several groups of nitrogen. in the dif- 
ferent “Spectra *wére\compated, and conclusions! made the particles 
fsible: “The third:positive bands and:the negative groups were not 


- 
~ 


‘seen ‘inthe ammonia ‘spectrum: /Water-vapour-and Ci, ‘also showed.a 
‘Strdaming effect. to aid? M. 


Lew 2408. 
Kneser: 


Excitation of off Nitrogeh Son, O. 
79.7. pp April 23; 1926.)~Electrons 
were actélerated ‘in a tube “and ‘the accélérating: voltagés measured at 
‘which baridtheads appeared: The ‘strongest ‘bands ‘of the’ first positive 
10-9 volts, the ntill bands ofthe second positive group 
14-8 and the null bands of the negative group at 198 'volts}dll 
+ 0-4 volt. A suggestion is made for the origin of the first positive 
group. estimate ‘is ‘made of intensities of the bhandsomt the 
visible. . dimoséedde .i& the intensity. goes\with: decrease, in: oscillation 
quantum humben:(n) ih markedly 
im themegativé groups: to r 
of? 2802» Phe Helium: Spark Dine. 4686. -P; Kunze, 
‘79. pp2610+636,. April 23; .1926:)—-The fine-structure: of. 14686! was 
examined with {a)'s Hilger echelon of: 33-cm.' path im glass; 
echelon of 40-5-cm. path im. glass ; »(c)) a. Hilger Lummeg-Gehroke plate 
4:2 mm.thick ; a Goerz Lummer-Gehreke plate -1,mm,. thick,., The 
line was /préduced by a discharge in helium produced in four ways: 
(2) Titbe! with hollow kathode aid condettsed discharge; (2) electronic 
impact in a tube. with field ;, (3) tube with 
current;; (4) electronic impact. ina tube, wit 
sixteen combinations were. but ‘only. 
ig. to. small dispersion and, the, small tion. of the T 
ummer-Gehrcke, plate only, showed a ‘doublet, while. with the echelons 
the triplet eaparations were line given by 


bly coincides with T, niost ng ‘method 
1926. urements “were madé’ of the spark-spectramt of 
13596, arid’ of te Tirst krypton spéctrim 
and 8113. Tn both cases’ the photographs were taken in the 
first order spectrum ‘of a 6:4:metre grating; the dispetsion amounting to 
‘2-62 In the case ‘of tubidiuth the’ eléctrodeléss rihg' discharg 
‘used by Dunoyer was empléydd. “In tegiot A3606-3196 the fésults 
‘agtee with the work of Reinheimmer [Abstract 2416 (1923) on Rb. Owing 
‘to’ ittipurities ‘in the ‘krypton the photozraplis show the groups A388 and 
4216 of the cyanogen band.” The frequently observed’ variaitions Of the 
Eecivonic and ‘in’ Diatomtic Molecules. 
‘Moleculé’* Formation and Molecular’ Structure’ R. Mulliken. 
(Nat. Acad. Sei., Proc. 12. pp. 836+343, May, 1926:)A ‘continuation of 
previous work (see Abstract 1821 (1926)). The normatstateyofanumber of 
molecules are given together with those of the constituent atoms. It is 
supposed ‘that when atoms approach sufficiently near toeach other, thé Fules 
‘of Pauli and Hund apply to the outer electrons, even though these remain 
attached to ‘the’ parent nuclei.” There is somite cases of 
VOL, XXIxX.—a.— 1926. JO 


“638 SCIENCE ABSTRACTS. 


‘of the electron; orbits. A 
discussed from this point of view. eS. 


2105. The Absorption Spectra of the Kapours of Zn, Gy. and 
Sb: Frayne and A.W. Smith, -(Phil. Mag, 1. pp,732-737,April, 
1926)——The absorption spectra of these. metals, at temperatures. up to 
1150°..C, -have been. ‘investigated, the metals being vaporised in an 

determined from its Uitra-violet Band-spectrum. -E. E. Witmer. © (Nat. 
Acad. Sci:; Proc. 12: pp. 238-244, April, 1926.)}—-Lyman has found that 
uinder/certain conditions of excitation hydrogen mixed with «a large 
excess of argon gives a series of eleven groups of lines between A1063 
and 1670. Taking» 2 as the total electrohic quantum \number.dor the 
-hydrogen molecule, and and m as the vibrational and nuclear rotational 
to the tratisitions —"2)'n" = 0) to = 1, 0 If E is 
the vibrational tnérgy it the normal level (¢ = then meabure 


of the vibrational frequency. ‘By plotting the carve Fan) these 


bands thé 18 found to become ‘zero shortly 

= TI. The heat of dissdciation takén as the vibrational energy 
for that value of #” ‘at ‘whith the freqiiéticy vanishes, Comies out to be 
100,100 calories, a value ‘in’ agreement with Isnardi’s result. ‘Reasons aré 
advanced for sup posing it possible to assign ‘total electronic quantum 


numbers to the'o bits"in the hydrogen’molecale, in Such’ a way ‘that 
difference in energy of the orbits of total “mumbers and ¢, 
will be nearly the same as the difference in of the orbits of the same 


total quantum numbers in the hydrogen atom, though the actual energies 
of corresponding orbits will differ... The present, bands show that the 
lowest résonance potential of the hydrogen is ‘61 volts, and 
the hydrogen ‘molecule in the visible region will be due to transi 
_Glitscher -has identified in, the visible. 
a.series of peak frequencies corresponding to the. a, B, y and d\lines of the 
_ Balmer. series.; By .the principle stated above, the higher, resonance 
potentials of the hydrogen molecule should be given by adding the voltages 
appropriate .to.these peak frequencies to.11;61 volts. The ionisation 
potential will then be. obtained, by extrapolation, This is done, and a 
for potential comeniout 19 volts. 
The divergence of this value from that given by electron impact experi- 
ments is attributed to the fact that in the latter an impacting electron has 
always, to supply, in addition to the energy for the electronic transition 
it produces, a-certain amount of vibrationalenergy.. The observed critical 
2107, Intensities and: Reflecting. Powers:in the, Lyman Region of the 
Hydrogen» Spectrum. A, Soc. America, J. 
Rey. Sci. Inst.;12. pp. 467-472, May, 1926,)—The intensity 
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asaw A discharge tube 120 cm Scensieuenniontenmliaanmaliies 


containing a thermocouple, and.the.gas in the tube is subjected to.an e.m-f. 
of 7500 yolts at a pressure of 0-08 mm, The tube is end-on to.the measuring 
apparatus, and the radiation is directed on the thermocouple by concave 
glass reflectors so that the thermocouple is unaffected by ions ;..the 
secondary, spectrum is also eliminated. The. effect of cutting out.the 
Lyman series by means of a glass, fluorite,.or thin nitrocellulose screen is 
observed, and it is thus found that 90 % of the energy of the spectrum 
resides in the series in question. - The feflecting: power for the ‘series of 
ntensityof the Forbidden Mercuri: Line (A227), T. Takamine. 
(Zeits, f. Physik, 37. 1-2. pp. 72+79, 1926.)—-The appearance in the mercury 
spectrum) under certain conditions yack of the line A2270 which 
cortesponds to the transition 2p, — 16 »(Paschen-Gétze notation), and 
which is forbidden by the selection principle, has previously been noted 
by the author. In the 'present méasuremerts the positive column‘in a 
specially constructed -tube of transparent silica wds uséd 4s source, anti 
the intensities: of a number of mercury lines; including the forbidden one, 
were determined for current densities:in the tube rdnging from 0-06 ‘to 
1-60 amps.fem.*; Photographs were taken for ‘both the transverse and 
—end-on aspects of the 'tube.|» The data from the former were easier to 
interpret, as the complication of‘self-reversal was here: largely avoided. 
_ In marked contrast to the remaining lines, the intensities of which steadily 
bidden line for current densities below 0-25 amps./cm.? rapidly increased 
‘with cufrent’ density, ‘reached a maximum for the density quéted and 
then fell off gradually. It was noted that a diffuse band at (2345 always 
appeared with the forbidden line, and:that its intensity variations ran 
parallel with those of the latter. The appearance ofthis band is often 
ascribed ‘to a HgH molecule; and it is suggested that the excitation of 
the forbidden line is related to the formation of such molecules, A tenta- 
| tive explanation of the intensity variations of the forbidden line is advanced, 
assuming that at high current densities the number of impacts between 
electrons and atoms increases and that these impacts may bring about 
to 2,. Among the lines. obsérved 
‘was one at A2262, which has not u nots been: iritladed 
trum.» This line is ‘but as other spark-spectrum 
lines do not appear it is concladed that this line requires’only a little higher 
voltage than the ordinary arc lines. 
2109. B; Rédy-and A. H.‘Turner. 
(Royse Soc.; Proc: bil. pp. 117-124, May 1, 1926.)—-The L-emission lines 
investigated’ by Coster [see Abstract 1997 (1921)] and by Dawvillier 
{see Abstract 17 (1923)), but their tabulated results.do. not include data 
for some radio-active elements and mercury. Miiller [Abstract 565 
(1922),. by means of a tube of the “ gas-filled.’ type and . ai liquid 
meroury-tanget, overcame the inhereit difficulty regarding ‘mercury, 
via. that of ‘the rapid volatilisation of the mercury from the face: of the 


‘ 
~~ 
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‘anti-kathode. The author of-this papef has foimd it possible to prepare 
gets amialgatiated! with’ mercury which aré sufficiently lasting to enable 
their tise in & tube of the hot-flament*type; by these means imeasurenients 
of the wave-lefig ths of the ¢itiission lines have been made with an abourabdy 
exceeding that of Miler’ Tn addition, severalonew lines have’ ‘been 
measured, arid ati attempt has been tiadé t6‘clear up a cértain amonrit 
of contusion! which ‘éxists” fegarditig ‘the some the 
«2110 Structure and Zeeman- Gomples. Mercuty Limes. 
Bi (Phil. /Mag, May, -1926.)>+-This con- 
tinvation of previous work [see Abstract |(1926)] on the ‘fine structure 
of spectral lines of non-hydrogenic atoms. The existing observations 
Of the Zeéiman-effect complex lines of mercury, cadmium aad thallium 
are considered, and itis concluded that ‘they do not suffice. to yield general 
‘588. pp. 1083-1085, -May: 3, .1926.)-+A wachum X-ray spectrograph was 
used ‘in conjunction with a small tube:of: pyrex'giass.. As-crystal:a film 
‘of mielissic acid on lead was used and a tatgét of graphite was used inthe 
‘tube. In-order to avoid fogging by light, the Schtimann plate :was pro- 
tected by a film of magnesium coated on celluloid 10-5. cm: thick from a 
wire heated in vacuo. This' transmits blue light feebly, but 30% of:carbon 
K-radiation. A strong but diffuse line was obtained at 45-3 A., identified 
Sati 
2112. Remarks on ‘the ‘Relation Theory of 
and the Broglie Wave Theory: -P. Jordam.,. | (Zeits. Physik, 
37. 45. pp..376-382, 1926.)—The quantum theory of grating interference 
of Duane [see Abstract 2430 (1923)) lends definitely, to the result that a 
material ‘particle :has certain. physical properties ~which | obtain .a clear 
meaning throngh the use of the de Broglie “waves.” , Entirely, mathe- 
Rendas,,182, pp..1215--1216,. May -17, 1926.)--The auther-has 
shown-previously {Abstract 1358 (1926)}, by use of the Wilson condensation 
method, how to evaluate the production of excited atoms by X-rays from 
the photoelectric effect. The data then recorded referred tothe K-levels 
of argon and krypton, and the present paper now extends the measuremeénits 
to xenon ionised for the levels K and L. The experimental arrangements 
aredestribed/. A considerable) variation. is found for the 
of therelement studied aswell ds difference Of excited level, dnd the author 
con¢ludes from a consideration of the same level for different elements, or 
successive levels for the same element, 
2114. Rationof-the Modified.40 the Total Scattering Cooficient of 
Q. K.. DePoe. (Phys. Rev. 27: pp: 676+-686,;: June, 1926:)—Use has 
been made of the fact that the modified portion of scattered X-rays has 
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‘not’ only & greater: wave-length) but also a greater/ absorption coefficient 
‘than the primary X-rays in order to separate the modified and unmodified 
portions of'a scattered ray beam: The method involves the change in 
the intensity: of ‘scattered X-rays when a given’ thickness of aluminium is 
-transferred from the primary to the scattered beam. Using a balance 
method, measurements of the ratio of the modified to the total 
‘Coefficient have been made for X-rays ‘wavelengths 0<27 A.'to 0:58 A., 
“scatteted from carbon; aluminium and copper at angles varying: from ‘60° 
Jeuncey’s theory predicts that the ratio should become 
“whiners (A,"and meastrred’ in’ Angstroms). 
‘carbon at'60° and’ 90° the ax wave. 
‘Tengths of A. 46 Pespectively:” The theory ‘gives A. 
AV alculation “of tie’ modified scattering coefficient for 
‘Copper at £64" gives" 0/715, (wheres, the’ Thomson 
while the theory ‘gives 0°74s,. Thus ‘as far“as'they 
‘go the expétichents are in agreement with the theory. “AUTHOR. 
G.E 27. pp. 687-690, June, 1926.)—Accord- 
two preyious papers.isee. ts, 1670 
(l 5)] the unmodified line should 

ke the wave-letigth of the primary X-rays 

gthof the scatt substance. This. t there 
line of ¢ when Mo Ka shows that ther 
‘by earbon and heavier,clements; but when scattered by boron arid lithium 
‘this; lime-should disappear ‘at: 147° and/60° respectively. theory of 
the previous papers gives the ratio of the number: of electrons in orbital 
‘positions .U-sttch‘as to scatter unmodified rays in-a direction ¢ to the number 
of ‘electrons im»orbital positions M such as: to scatter modified rays. A 
formula for the ratio of the probability of an electron scattering when in 
the. U_ position: to that when in the’M position is given, together with a 


Darwin ‘and- James: (Phil. Mag: 1. pp. 897-922, May, 
_1926.)——The paper is a genetal review of formule that describe the 
of the refiection X-rays from’ crystals. Two formule have used, 

applicable to perfect crystals, the other to a mosaic of small frag- 

ts. ‘The main object is to detetmine the scattering of radiation by 
this atom, andit is nécessary to know which formula is applicable. ““Numeri- 
cal comparison shows that rock-salt, flaorspar, and barytes approximate 
closely to ‘the ‘imperfect type, while caléite is intermiédiate: Various 
‘Character: © AUTHORS. 
+ 

2117. Reflection of X-Rays from Crystals. R. Schlapp. (Phil. Mag. 1. 
pp. 1009-2025,.May, 1926.)—-A mathematical investigation of the X-ray 
optics of :petfect crystals on the basis: of the electromagnetic theory of 
light in continuous*media. Solutions are obtained of the equations of 
propagation ofrelectromagnetic waves medium whose isa 
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‘periodic function of position. The results reproduce most-of the features 
propagation! and reflection of, X-rays) in crystals.. It is:thus) found 
that-the simplest form of propagation in an unlimited stratified. medium 
consists; of sheaf of: plane waves travelling forwards and: backwards 
alorig a discrete series of directions. One of; these waves, corresponding 
to the predominant term in the solution and the predominant amplitude, 
travels) with. approximately the ‘speed; of light.. The amplitudes of the 
subsidiary terms fall off as their direction deviates more from that-of the 
predominant wave, For certain directions the disturbance is. effected 
,with an, exponential. damping factor. This damping factor represents 
_the.effect of, partial reflections from the successive strata in robbing the 
primary.beam and enbancing the reflected beam. Darwin's. primary 
extinction is thus represented in this solution by this exponential,damping 
factor. , In. considering a crystal,as a stratified, medium of,infinite depth 
‘bounded by..a.face parallel tothe plane y = 0, it,is shown. that waves 
polarised in the plane of incidence will only be appreciably reflected within 
a very narrow range of glancing angle. The range of perfect reflection 


‘is from eke — Ky and ranges'of width 


and pare constants, is. any integer, and is distance 
ions. (The value of ¢ given above aioe slightly 


by Bragy’s relation, which fy = arcsin . Denoting 


Kg by 24, it is found that. ¢ — 
relation fourid by Darwin [see Abstract 1262 (1914)):0on the assumption 
thatthe Bragg formula holds accurately; but that owing to.a refractive 
index) corresponding: to. a beam of 2¢ the angled of 
incidence on the face of the medium.is not the same as inside. Calculation 
-shows that ‘the region of perfect reflection contributes to the area. under 
_the intensity~angle curve three-quarters of the whole. ; Numerical calcula- 
tion shows thatthe breadth of perfect reflection in the first order of Pt KB 
_Fadiation from rock-salt is about 3*7 sec. of arc and. thatthe radiation 
is damped to l/e after traversing about 6000 atomic planes. The factor 
cos ¢}) is obtained for the effect of unpolarised radiation as 
pated with polarised, and for the struoture!factor (Z? 
«A*temperature factor is also deduced‘on the assumptidh that. the 


‘oscillations fellow. the distribution law, This factor 
where K is Boltzmann's constant.,. Finally the author points out, that 
the factors here obtained, representing the effects of polarisation, structure © 
and.femperature, are the square roots of, values.obtained simpler 


theory, im:,which each plane is supposed to scatter. independently,.,.This 
result isin accord with Darwin’s sakes results and with Ewald's, experi- 


2128; Refraction. of Priams-of Various M. 
‘Slack. (Phys. Rev. 27. pp. 691-695, June, 1026:)—-The method consisted 


4 
* small changes in the angle produced by refraction:in: prisms which were 
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placed between two crystals: Thé rocking curyes from the se 

weré from 6 to 18 sec. of ard wide at half-maximum and) ander favour- 
able temperature: conditions, a. shift: of -2 sec. could -be detected. 
Two different wave-lengths:of X-raysand prisms df various materials were 


‘mental error: In the case of) certain: materials; ‘notably’ graphite, the 
curves’ from::the:-secohd crystal were extremely broad (20 to 60 sec:), 
-causedby internal :refraction due to the granular structute: This seems 
interest with respect to the possibility of comparing ‘internal arrange- 


ad 2119, Origin, ef from, the Larges of an X-Ray. Tube. M. 
Balderston.. (Phys, Rev. 27..pp. 696-708, June, 1926.)—The fluorescent 
energy transformation coefficient, the ratio.of the energy of secondary 
K-radiation emitted by an elementary volume of the radiater\to the 
energy absorbed by it from the exciting X-rays, is observed for Fe, Ni, Cu, 
and, Ag, The:ratio.of quanta emitted as K-radiation toquanta 
absorbed seems.to be a.constant fora given metal: Fe + 33%;Ni — 89:.%; 
Ca 4325:% Zn — Mo 83.% Ag — Making use of 
the experimentally determined values of the transformation | coefficient, 
the. fluorescent .K-characteristic. radiation..from the, target of 
tube is caleylated for Cu and, Ag, and. compared, with observed ;values of 


the total, K-radiation. . Am. estimate is, also,made from. theoretical, con- 


siderations .of,.the, relative ,amounts, of .direct impact K-characteristic 
radiation to be expected from an X-ray tube target.- The calculations 
indicate that for silver and probably for other elements of high atomic 
number practically all of :the,.K-characteristic zadiation from an M-ray 
tube is fluorescent in origin, while for copper and probably, other elements 


ysik,.79, 6. pp. 550-556, April 6, 1926,)—In a previous paper the writer 
and Sieg obtained the dispersion curve for gipsum by measurements 
of the ratio of cole ane, 
wave-lengths), This curve showed anomalous, dispersion at.the Ca, 
$ absorption limits, The present method isa direct ome based.on that 
essentially, of, comparing, the measurements. of reflection for , different 
orders. with. the calculated. ,values onthe simple, Bragg. relation... The 


curve is plotted against wave-length, 


and is the order. ‘This shows the same features thesabove- 
mentioned one, and follows the same course. st J. E. 


2121. Scattering Powers of Calcium and Fluorine for X-Rays. R. W. 
(Phil: Magicli pp..1202-2214; May, 8926.) — 
In. this -investigation the absolute; intensities of reflection’ have 
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‘measured for a series-of spectra: ftom fidérite: ‘The structure-amiplitudes 
im the crystal are of three types, and Cac and:the 
observed spectra are grouped on three corresponding curves: i: The spectra 
of type Ca ~ 2F are absent or very smal for-smali glancing angles, but 
became much ‘more important relativelyito these of type Ca.and Ca 4 2F 
This shows in a direct way that the value of 

er F for fluorine becomes less and‘ less important rela- 
to that at large angles of scattering. Curves showing 
-the:variation of ‘the square-root of the infegrated reflections for the three 
types of spectra are givéni: From these curves: it is possible to calculate 
the curve for: fluorine isi» three different:ways. The'curves: so: obtained 
divergence.is ascribed to incréased absorptionidue to “‘ extinction.’ On the 
assumption. that the extinction is proportional to the obsérved intensity, a 
correction is applied which removes most of the difference between the three 
curves. The F curves for fluorine and calcium are obtained from the 
observations; and are comparéd with ‘those calculated by Hartreé! ' The 
‘Ca curve falls away much moré rapidly than Hartree’s curve for moderate 


‘angles, and that’ the temperdttire factor will ‘account for’ ah 
the HOY ms H. ‘Ho. 


2122: of ' Soft Dauvillier. (Colnge Riéndus, 
927-920; April ‘12; 1926. Deals ‘with experiments ‘bearing on 

the work ‘of F. Holweck {Abstract 1593 (1926)}. is concluded’ that the 
souree of thé rays was as’ inuch the ¢elluloit Window as the tingsten anti- 
kathode, that ‘the anomaly obsetved at 280’ vdlts corresponds’ to’ thé erhis- 
sion ‘of the’ K-rays ‘of carbon; that’ the solid light’ elements dt feast emit 
intense characteristic rays when they are bombarded with electrons, and 


that thesoft are chietly thie atid “K-rays of 


by the Wilson cloud method. The distribution of the short so age in 
© arid N wad ‘fo bé a ratidomr one, at ‘the 

than’ 1 from those of the long tracks. 
regards’ the Short’ tracks as being caused by “recoil electrons ‘associated 
with’ the scattering of the X-rays, while thé Tony ‘ones ‘are due'to electrons 
ejected with’ initia! ‘kinetic energy ‘compatable té'a quantum ‘of ‘the ‘inci- 
dent ‘fadiation, the ratio Ng/Np’ of ‘the ‘iititiiber ‘of short’ to‘ the! ntimber 
Of ‘long tracks should! be équal’ to’ the scatterifig’ Coefficierit 
to” the absorption toefficiént’ mitiltiplied “by” "the: ‘frattion’ fof scattered 
quanta which cauSd electrons td leave their ‘atoms ; f has been calculated 
on certain and: the, theoretical values of Ne/Np agree satis- 
factorily\ ‘with thé! observed values. The agreement we supports 


RADIO-ACTIVITY, 


Patiod Of Decay of, RaB aid RoC. (Cambridge 
Phil. Soc.,! Proc. 23. :pp. 160+154) April; 1926.)——A galvanometer, with a 


€ D-Mavs a@ssociatea tv Scatlereu ™. Nuttall 

and E. J. Williams: (Phil’Mag. pp. 1217-1236, June; 1926.)—The 

| od uced moge | ‘of different wave- 
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suitable range-of; shunts, is appliéd ta the of; jorfisation: 
Krom the lo agizeh edt ai won 
hes: been. to Rac; cortespondingy to; a:ihali-valve: period of. 


19<72 minmi« Similah: measurements with: Ra» active! deposit have 
enabled to: be estimated forthe period: of between 26-7 


of RaE. 1, B.,Gurtiss, (Phys. Rev..27. pp. 672-674, 
June, 1926.) decay. of. the activity, preparation of Rak, shown. 
be.quite. free from Rab hag; been observed. over, a, period: of, 45, days... 
The, halt;period, determined.by, the method ofleast squares, for this sample 
was 5: OT days, This valug-agrees with, measurements by Antonofi, Meitper 
and £ but itis in digagreement with the value of ¢-85,days,deter- 
recently obseryed..by: Fournier [see Abstract 316. 


toy ts ead ast 


yo 


rded “at e. lev, nt with 
average rate of 46-2 per per sec. This is only 
25 % of the value to be expected from the observations of Hess and of 
xdimioeter and constitutes definite proof that there exists mo penetrating 
radiation of cosmic origin having an absorption coefficient as large as 
Jone 16, 920. etre of water. V. F. Hess. (Phys. Zeits. 27. pp. 405-406, 
June 15, 1926 7 ene on the above. [See also Abstract 935 (1926).| 
AUTHORS. 


2128. High-frequency Rays of Cosmic Origin. Part. 11. Mountain 
| Peak and Airplane Observations. R. 5 ee: . Otis. (Phys. 
VOL. XXIX.—a.—1926. 


| 
| 
> 
after, it had was 
true when the gas was directly, passed into the ionisation space of a sensi- 
tive electrometer, ;, OT strode 


new features in the design of Wulf electroscopes, but ‘especially through 
immediate reduction in_situ, of all deflections to volts. When. suitable 
precautions are taken for eliminating the activity of adjacent rocks, both 
airplane and) mountain peak) observations agreé in showing a definite. 
variation.of ithe: penetrating radiation with altitude alone. Within® the 
limits ofexperimental error all observations are consistent in showing n6- 
dependence of the penetrating radiation upon the time of dayoor upott the 
position of heavenly bodies. Absorption experiments made on Pike's 
Peak with lead sheets 4-8 cm. thick furnish evidence for the e pig ii on 

than that of ganima rays: If these’new fays are’ assutned to be homio-. 
their absorption coéffitient is about ‘8-1 pér metre of ‘watet. 
These expériments, however; furnish no definite evidence for the’ existence: 
of very penetrating rays of cosmid origin. Stich’ rays cannot produce 
muth as ‘2-ioris per ¢.c. per sec. ‘at sea-level if they have an absérption: 

not less than 0-25 per métre of water. Tf cosmiic rays ¢ 

at all ‘they must be less intense than this, of they ‘mist’ be more'pen- 
AvuTHoRS. 


Penetrating Radiation at “level.  G. Zeits 

291-997; May 1, 1926:))—A Wulf been used 

Measure the penetration of y-radiation from’ radigm rations 

at different depths up to 2 metres in water, and 50 etérmine 

the éffect of scattering. Values of the intensity of radiation ‘at different 

distances in air and water are tabulated. For distances exceeding 1 m. 

the scattered radiation intensity exceeds by many times that of the direct 

rays, while the total effect of the scattering is limited ‘to ani increase of the 

about 70 If these determinations of the’Ra content ‘Of 


to explain the high values of cadiaginn 

in at devele ially high radiation soutce is 

ultra y-radiation, or height radiation, by the Com ears 
to give an explanation of the difference of the pri ae a iy: gee water an 
lead. The author's absorption measurements in lead cannot be affecte 
by the Ra content of lead, and thus the y-radiation at sea-level can set 
11. The assumption that an electronic 
radiation takes is ‘proved by a preliminary experiment, while. the 
possibility of Gecfitcsttating & a direction effect by a combination of sli 


Rev: 27: pp 645-658; June, 1926.)—Theslimination in- penetrating tay 


m_ Problem ‘The of, Heat.” 
3. techn. P 4. Ppp- pp- 1926.}—In 


paper the author gives a general ave of the chief difficulties aide 


the attempt to place the theory of t on a quantum basis.” He takes 

of slassical mechanics ows where they ‘fail to’ esent 
ult of experiment how be better explained by gra 

mechanics the results required by the quantum 


He starts with, the six Pema phase space equations of 

tistical) mechanics and shows. how they can be modified to contain 
necessary quantum | relations. He deals especially with a linear 
oaciliato tor, compen energy of the molecule, evaporation “equilibrium 
hi m gem (Nernst’s theorem), The directions in 


ry paper 
list of ‘Teferences to. papers dealing the subject 


Transfer inthe Ansulan S pacebelueenT we 
R,, Parsons... (Phys. Rev. 27, pp. 788-792, June, 1926. )—Two brass. 
tubes are mounted witha common. axis, one inside of the other, and are 
warmed by driving; hot air, in turbulent flow, through the annular space 
rates of transfer of heat to the two tubes are 
“byt a coefficient Tepresenting heat transmitted per unit time per 
unit of metal surface per unit difference of temperature between me 
and air. Lees has shown that in stream-line flow there would be a difference 


he sutface friction per unit atea for the two ti if that were 
‘in turbulent flow, ‘there would be a if’ the 
cosfiitients of heat transier. The experimental results show 
is sucha. difference in turbulent flow, it is not of the’ 


expécted from Lees’ equations 15 (192 wit 
certainty any difference exists. Avritor: 


Water Surface. 1 hys. Rev, 27. pp. 779-787, June, 1926. )— 
shown that Process, evaporation and diffusion of water-Vapour 
from any water surface into the body of air above it is exactly similar to 
that of the conduction of “ diffusion ” of specific heat energy from the 
Because of this similarity itis 


wh | “At sti 


where T, and P, are the original temperature and vapour-pressure of the . 
airpassing 6ver the lake, and T, and: P, are the corresponding quantities 
forthe layer’of’air in contact withthe water surface. The substitution 
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| times the evaporation loss for the value of the conduction heat loss 
in the Cummings equation for evaporation makes it an exact equation 
for the determination of evaporation from any water surface in terms of 
water. AUTHOR. 


Theory, of the Specific Heat 
Zeits, 97. bp. 271-386, May 1, 1926. )—A m 
which specific heats in both 
With the specific heat of the solution fs tod non on ely an etd 

tween solvent and solute. “With électrol the 's 
ay han éf the contained water This - 
due to the influence of a powerful electric 
by the ionic charges and leading to’ polarisation” A “1X of the’ 
specific heat is also brouglit about ‘by’ the infilidtice’ OF ‘High 
exerted by the field, and this is estinttatéd tb tedth allies of About 
50,00 aan. A further factor wilicl! also détermines the activi 
cient, is the ionic atmosphere. of space charge of opposite sign ¥ 
rounc each An internal energy, which, by the 
ated to be proportional to the sqbare rbot ‘of 

introduced. The électrical'pdlarisation and’ i ttndspheté 

by rise of temperature Fiydration ot the idee 

ific heat, and in some instances, through the heat of tile of 
ot s factor noré than cotnterbalances' thé infi 
polarisat The influence of these different factors ded 


thermidtlyndmica so ete 
in the different constants’ invdlved bearing 
théSé fhe thedried of Arthéhius, ‘Milner. 


and"Debye; 


detailed given of experimental de bina’ 


value calculated from the Clausius-Clapeyron 
cient of solid is found to be it j 


t the, abnormally Ahi h ‘Tesults 6 ined for 
ent. 


tant pressure are connected with this expansion ‘The 
ton Trouton’s from the data ‘in’ the’ present 
gives value 20-7, which places 


35. Nonflammable Liquids (Bu au 
of Sci. Papers, No. 520. cf 
this investigation was to find liquids oe burn, that have very 
low freezing-points, and are otherwise Suit evades liquids. The 


substances used were CCl,, CHCl, CH,Cl,, C,H,Cl,, and 
and’ tests: were made of’ their!' flammability "(the term ,ased-by, 
the American’ Society'for Testing Materials); their) freezing-points, their. 
visedsities ‘(some of théimixtures were ‘too ‘viscous at: low. temperatures; 
VOL, XxXIx.—A.— 1926, — 4—- 


ees 
= 
beet 
ters 


(49 


ito be and The follow. 
gecominénded GC), te 23° CHC), to). 888 


127 + 19- 9 to — 150°C. 


as- 

(1926. the Author, 5... wil ue 
obtains the equations for ie 


ede 

the figure, (this. flow, tending, to prevent Ty Si 


‘Two Rapid und Accurate Methods in Calorimetry. White. 
(Am? Chem 482 1146-1149, May; 1926.)+-The author, points 
‘Out that bya ‘simple modification of the! usual: formula, for’ 
‘eorréotion one is obtained in which ‘the “ thermal leakage factor ’! 

the calorimeter enters, arid this'is a quantity which may be determined 


are quoted to illustrate the 

"2938. with Helium, ‘Neom Nadnogen 

and Oxygen. Heuse.? (Zeits, Physil 87.3. upp. 

“Front the Reichsanstalt.)The earlierderived limiting value of the pres- 

stire arid expansion éoefficients of gasés, y 0+ 0036604 [see Absttact 689 

is’ now ‘stipported by ‘new observations with neon, the influence 
on’ gas thermometric: measurements being investigated. 

inclinatidn of the’@* isotherms, already observes 


heat, at, right angles to.these tubes.. Assuming 
thatthe Joss, of -heat, from, the. ontside. of the...) [1477 
imterchanger and also the conduction along its. al 
tubes can be neglected, the author finds that’ | 
the interchanger. |; As increases. more, rapidly 42 
Ahan a3 the,length./ inereases, at the,upper att 
end, we,can have (Ty = 4, is, big, enough, 
and..we get no joss of, heat, from the expanded 
gas. ‘In order to prevent as far as possible the 
fee OF 20 wee fone bw the 
once for all. “Thus the observatiéns riecessary for detetmining the cooling 
correction are reduced in’ number without loss of accuracy... The second 
‘method consists’ in’ teducing ‘the mumber of experimental-period,”’ 
observations for constant: accuracy’ by using: Simpson's: rule) for summa- 
tion instead /of the more usual method:' Dataon an. actual heating:curve 
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and direttly observed at about/1.m. mercury, has also been established 
fot neon, and oxygen. Systematic variation of the 


conditions was without influence! on this result. Should further invosti- 
ments, then, the data for ot Baad y must have been improved., ‘The au 
states that the earlier-d expansion 
cit.) is‘correct to 0- “1%. Ho. 
2139, Copper Covers for Calorimeter ee w. P, White. (Am. 
Chem, Soc., J. 48. pp. 1149-1154, May; 1926.)—An ‘experimental irivesti- 
gation of ‘the reliability of a Copper covet to a Galoriteter jacket: “The 
the jacket) bent down to dip into the water of the outer jacket. Outside 
this should be.a second similar cover, which may carry thermal insulation. 
It is claimed that this arrangement can be tsed’ without ‘hesitation’ for 
slrarine ox eter a, and is thus hardly inferior to the more elaborate 
Proc, 111. pp. June 2, 1926.)—The late Lord Rayleigh [see 
1100 (1916)) suggested that further investigations should be 
made on the adiabatic charactér'of the flow of a gas under high pressures 
and its dependence on the pressure in the receiver. . In the present’ paper 
is made to the work of St. Venant and Wantzel (who ignored 
the possibility of any variation in the area of the jet) ; of R. D.' Napier 
and H. Wilde (who observed the rate of discharge to become constant at 
values of p/p, about 0-5, where py is the pressure in the throat of the 
orifice, p, that in the receiver); of Osborne Reynolds,, Hartshorn and 
others. All the results indicate’ that ‘a’ constant rate of discharge ‘is 
‘at the minithum section, p, = 0-527 py 
The present author has studied the distribution of pressure and 
velocity. ‘in ‘jets flowing through various forms of \orifices, with; special 
reference ‘to (1) the existence'of\a minimum, section of the jet; and, its 
vse arid magnitude ; (2) the relation between the pressures in receiver 
d jet for increasing: and constant rates of discharge ; (3). effects of 
of orifice and viscosity of air on the characteristics of high- 
speed jets. In addition, \a study has been made of the motion. of jets 
at'speeds above the velocity of sound and the nature of the wave motion 
set-up on ‘their emergence into»quiescent.air. Many of the results. are 
shown diagrammatically, and shadowgraphs by the Dvotak method, as 
2141. The Cooling of Hot Bodies in Gases and Liquids. Part lI. J. 
‘Schmekel. (Phys. Zeits.. 27. —pp. 332-344, May 15, .1926.)—This-is a 
mathematical’ paper dealing ‘with the cooling of,a hat bedy due to.a flow 
‘Of: fiuid past:the body,:and,forms.an extension and. conclusion to the 
‘work of Seeliger on the cooling of ahot body in a fluid at rest [see Abstract 
‘1692 (2925)). ‘The hydrodynamical equations are, discussed for some of 
__ the simpler cases, first without taking account of viscosity and then taking 
it ‘into‘account inthe: equations., The case, of ;turbulent, flow jis, dealt 
with. The work of Nusselt, 
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comparison with the results’ of:experimental iwork is made with the 
subject iis given: ods ks ono yd norton! 
Ignition by::Sudden: Compression. "Vizard anid 
D. R. Pye. (Phil) Mag, 1, pp. 1094+3106, May, 1926.)—In & previous 
paper (see Abstract 2477 (1922)] it'was shown that the ignition of gases 
by sudden compression could be. explained’ quantitatively by the theory 
that at the temperature of compression the gases-react at such arate that 
heat is evolved faster than it is lost by conduction to the walls of the vessel. 
The object of the present experiments is to examine the theory. more 
closely. For this purpose the apparatus has been modified in such a way 
that,the gasesican,)be preheated to 150°-180°C, The compressiom ratio 
can, thus,be reduced to 6: 1. It is shown, that, (with.a time.of com- 
pression of 0-14. sec,), the. maximum pressure. reached by compression 
is always considerably lower than that calculated on the assumption that 
compression is adiabatic. — This is, dne: chiefly. to loss:of heat during com- 
pression. Further experiments onthe period of delay between. attain- 
ment of the maximum compression temperature and the actual explosion 
show -that there is usually (but not always) a fall of pressure;during the 
“delay "’ period. The actual amount of heat generated by combustion 
curing this period must,therefore be small, It is also shown, thatgnition 
cam occur even when the main body ofthe gas cooled down 
temperature well below the temperature just after compression, .Hence 
it is clear that. ignition is initiated by quite a,small portion of the gas. 
A general conclusion is, reached that for substances liquid at, ordinary 
temperatures. reaction, proceeds at a rate which is conditioned by, tempera: — 


2143. Emissivity of Bismuth ‘Fields Heaps. 
(Phys. Rev. 27. pp. 764-768, June, 1926.)—-Electromagnétic theary and 
the experiments of Hagen and Rubens lead toithe formula 8E/E, ='8a/(2e); 
where is ‘the change produced in the emissivity E of a.metal 
long heat waves by a change de in the electrical eonductivity.o. iq Using a 
thermophile to. detect: 5E, a magnetic field. of 4900 gauss ‘was used to 
produce the do in bismuth plates kept at about 100°C. No-efféct of the 
field on E was observed for polished surfaces, surfaces etched -with ‘nitric 
acid, or surfaces plate cast in vacuum. “A change of Eten: times 
smaller than the expected) ‘result. could have been ‘detected,,, Possible 
causes. of the negative result are (1) the presence of emitted energy ‘of 
too short a wave-length, (2) the absence of magneto-resistance in bismuth 
for high-frequency currents, and (3) the absence of magneto-resistance 
in surface layers of bismuth. Reasons are given for rejecting (1) and 
(2) and accepting (3) as an explanation of the experiment. AUTHOR. 


2144. Influence of Radiation on Ionisation Equilibrium. M. Saha ond 
R. K. Sur. (Phil. Mag. 1. pp. 1025-1034, May, 1026.)—Ehrenfest’s 
theoretical treatment of dissociation, which deals with the thermo- 
dynamical equilibrium of a mixture of gases at a given temperature, is 
extended to include the effect of radiation by counting radiation of a given 
frequency, and of a ‘‘ temperature ’’ not necessarily the same as that of the 
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gases; as one of the: phases taking part in the equilibrium. The method 
employed is to'consider the effect of a virtual displacement which consists 
in the reduction by one each of the numbers of neutral atoms and enetgy 
quanta in a given space, and the increase by one each of the numbers of 
electrons atid ionised atoms, the system consisting of four phases. A relation 
is obtained which ‘reduces,to known forms in particular cases : it can 
be reduced to a formula of Einstein for photo-chentical reactions. Si 
larly, formule are deduced for: the equilibrium between: atoms in the 
normal state, atoms im any given excited state, and tadiation of a given 
Lean Mag. 1. pp. 1286-1288, June, 1926.)—A discussion of the methods 
of expression of the second law of thermodynamics due to’ W. Thomson, 
Tait, Maxwell, W. M. F. Orr'and Clausius. It is shown that it is prefer- 
able’ to’ found the theory on Kelvin’s axiom, which connects itself with 
the kinetic theory of heat, and has the advantage, as’compared with that 


instead ‘of two. { (8 tom tad) ai B. 


(Am. Chem. 'Soe:, J; 48. pp. June; '1926.)—The first and second 
laws are applied to the deduction of the equilibrium conditions in a number 
of interesting non-isothermal ‘systems.’ The equilibriuni pressures in 
systems exhibiting thermal ‘endosmosis are shown to depend upon the 
heat of solution of the substance in the dividing membrane:' The con- 
ception of osmotic température'is lacking in significance because it depends 
upon the properties of the membrane as well as of the solution, The 
Soret effect, or thermal diffusion, in perfect solutions is considered to be 
entirely thé result of irreversible processes and not to represent a thetmo- 
dynamic equilibrium. ‘In imperfect solutions) it: Consists in part of a 
reversible effect, equations for which are derived.. The compositions of 
solutions ‘at different temperatures connected with each other through a 
vapour phase are discussed as examples of heterogeneous non-isothermal 
equilibria. The equations of the thermocouple are deduced. The pre- 
cise significance of the! quantities) in the: thermo-eléctric equations is 
stated, and the way in which the reversible and irreversible Soret effects 
may be expected to influence the phenomena is indicated. Non-electric 


sidered. Finally, certain: thermo-cells, consisting of similar electrodes at 
different temperatures, are discussed... rs 
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MATT 
2147. Choice > N. Ghosh (Phil. 
Mag. 1. ppi»875+685, \April, 1996.)=-Deals with the Impact of actual felt 
of 


duration (+) of the impact is"ufiity; and again when the ratio is’ eqtial' to’ 
2. ‘In the latter case ‘the first second are stronger thas 


_ Acad, Sei.; Proc. 12. ‘pp. “137-140, Marth,’ 1926.)—Electi¢ oscillations 

released by'a spring break are used to detect very low notes associated 
with’ Very short, thin pipes. [See alo Abstract (1026).) A.C. Me 


in Acoustics and Electr: 
eits. f. Phy , 36. 9-10. pp. 689-736, 1926.)—Refer 
that of action has been stated by Helmholtz 
7 by Rayleigh, separate theories are extant for exp . 
of an apparatus is not the same for transmission as for reception, the two. 
differing in their dependence on the frequency. This difference increases, 
towards the region of low frequencies, and the law of“ depth,” 
is stated thus: Any acoustical radiator, whose motion is linear 
determinable in’ terms of one coordinate, is capable of absorbing, from 
unit solid angle of an incident uniform spherical waye of, length A A and 
radius R, an amount of energy which is smaller, in the proportion * 
than the amount which it is capable of sending per unit angle in the direc- 
tion of the centre‘of this wave. The principle applies to all kinds of radia- 
tion for which ‘the reciprocal theorem holds. . The paper is in three parts : 
the first deals chiefly with the»proof of the above law; , the secand with 
its application to problems in pure acoustics, such as the theory of the 
conical ear-trumpet. In ‘the third part is brought out the difference, in 
2150. Tha Low of Depth Reception in the Classical Theory of Radiation. 
W. Schottky; (Ann. d.' Physik, 79. 6. pp: 557-571; April 6; 1926.)— 
Planck’s law of the mean energy of an oscillator} in terms of the waver 
length and intensity of radiation; is dealt’ with as a special case of the: 
law of depth reception [see preceding Abstract], arid is shown to be’ 
applicable to electrical and acoustical oscillators. The question is raised 
whether the Iaw of depth re ‘cant 


4 
muti ation of the string at + 7; and (iil) the striking-point should 
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THEORY, ELECTROSTATICS AND ATMOSPHERIC 
ist, | ELECTRICITY 


“Radiation of and Angular Momentum. H. Bateman. 
(Phys. Rev. 27, .pp., 606-617, May, 1926.)—A continuation, of previous 
work dealing with, the modification of electromagnetic theory to justify. 

non-tadiating electronic orbits. Given an electromagnetic field derived 
from, retarded, potentials, it is generally possible to add a scalar field 
derived from a retarded potential w, so that the total radiation of.energy, 
to infinity is zero for each direction, The radiation of angular momentum 
to:infinity is not zero for each direction unless the electromagnetic field 
is.of a; certain type. The approximate values of the field, vectors at a 
great distance from the origin are expressed in terms of a quantity a, 
which satisfies,a given partial differential equation when the field is of 
this type. Some remarks are made on the attempts which have been 
made to solve the problem with the aid of electromagnetic fields, alone, 
angular momentum. W. H. Ge. 


2152, Transformation of Prequantic Equations. oR, Ferrier. (Cor 
Rendus, 182. pp. 963-965, April 19, 1926.)—Einstein showed, in 1 
that the magnetic field equations, according to. the Maxwell theory ifield 
not divergent in the absence of masses), transform into themselves when 
the change of variables is defined by the Lorenz group. Study of the 
electric field in the presence of quantic phenomena led the author to 
consider the following equations which determine the phenomena during 
the period immediately preceding the formation of singular points in 
the ether (Planck’s oscillators). In them {) represents a scalar quantity 
which the author calls the “‘ amperien,”’ which holds, in a certain manner, 
in the irrotational electric fields here considered, the place of the magnetic 


field without divergence alone considered by Maxwell. The venir 
equations ate: 


These ‘equations, transform: into: themselves, not by the Lorentz trans- 
fotmation, but by the conjugate transformation obtained by teplacing’ 
by —c*. This shows that the universe interval, given by Minkowski 
and ‘adopted by Einstein, can fit quantic phenomena ‘only when @ is 
replaced ‘by’ + c#/ It does not seem, therefore, that the relativity scheme, 
in»the sense in which this term is now accepted, can comprehend simul- 
beets 


Blondel, (Comptes Rendus, 182. pp. 1108-1112, May 
VOL. XXIx.—aA.—-1926. 
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2154. Electrostatic F Number Thin, 

to. of the the 

potential, a harmonic fonction in the 

the plane éxternal to all the circumiferetices 

With ‘the plane), assuming a constant Vala¢é on each’ 

ference and Sich that its gradient’ (életttic force) "be regullt in’ ‘thi¢ “aforé- 

said région and becoine zero at infinity , these being the usual 

Breaking of Dope by Fields. Noten: 

(Roy, ‘Irish’ Acad:, Proc. 37. pp pp. 28-8, May, 1020) Tests were app 

experimentally +6 examine conclusions of W arid Taylor fAbstratt 2331 

the maximum size of water drop which Can exist in 
electric field in’ the atmosphere. Ifluminated uncharged vot 

distilled water of different sizes «Dow cats of 

flat plates connected ‘to a’ Witnshurst machine’ and ‘having Léyden jars 

in parallel with it. drops were obsérved visually to undergo (1) 

sive bursting whatever the size of ‘the drops for Values’ of the field 

by FV = 3880, where F is the field intensity in and ¢ the ‘radi 

of the drop in cm., this, agreeing approximately with Wilson and tn 

results ; and (2) a type of disintegration for drops larger than 0-2 cm: 

radius. for field strengths given approximately by Fr5/* = 600. Médsure- 

ments of the charge carried by the broken drops w bby unsuccessful, but it 

was found that a sudden increase in the charging of the collecting v 

ores for results agreeing with those obtained visually on the explosive 
ting of drops. The application of the results im the panes of bas 

in electric is | | 


Theory of’ A. W. Simons: (Phys. 
Rev. 27. pp. 747-764, June, 1926:)—A more elegant method than that 
previously given for the solution of the equations involved in the theory 
of ‘electrostatic alternators is given, and illustrated by application: to 
electrostatic alternator of eight inductors and eight carriers, im which 
each carrier aS it comes in front of an inductor is connected to the next 
following inductor by means of a brush and insulated arm): The method 
can be extended to 'the solution of electrostatic alternatots of m ‘carriers 
and #m inductors, where each carrier is connected to: the inductor next 
following, also where each carrier is connected by’ means’ of brushes! pro- 
perly ‘placed 'to the pth inductor following!’ It may also be applied*to 
electrostatic alternators with m inductors ‘and 2m 3m; or 4m carriers 
and ‘to electrostatic alternators ‘of the Wimshurst type. “With regard ‘to 
the eight-inductor alternator it is shown that three waves travel around 
the machine with périods corresponding’ to’ the time of 2 revolutions, 
1 revolution and 2/3 revolutions. The amplitude factor for each wave per 
eighth revolution is calculated’ approximately. Finally, ‘the ‘effect of the 
initial conditions (potentials) on the action of the machine is discussed, 
VOL. xx1x.—a.— 1926. OV 
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It is shiown that the potentials of the inductors of the machine eventually 
la’4r/4 behind each other. [See Abstracts 1447 and) 2663 
AUTHOR. 


new direct lings of attac tion. an 

electrical, state of the upper pict with 
tion, or, xefraction, of wayes at night-time, , | 

cussion should centre round, the following ‘a 

of elect electrons and the rate of of fons at yarious 

the upper amtosphere ; (2) the magnitude and origin of this ionisation ; 

(3) the amount and distribution of the obser- 

vations upon downcoming electric waves intensity and 


electrical state, of the upper atmosphere, since, the pow er expended. 
of the order of 1 ® ergs per sec. ie .about 110,000 of th © energy received 
earth from the sun per sec. The large e.mi. 
likely to make i t act as @ source of B-rays atid 6 d y-ratiations 
energies ranging from 10* to 10° Volts, the 


ergy of. the h nucleus and to the most ratit 
under-clouds may, traverse the upper atthosphere, dnd influ- 
the magnetic field re-enter | the atmosphere in ‘“widel scattered 

contributing parhaps to auroral phenomena and ‘to 
tion, studied by Kolhérster and recently yy Millikan: to Which a 
cosmical origin has generally been assigned. H. Jackson discusses fading 
effects with .the. Keanelly-Heaviside theory; He 
considers that the layer must exercise but little attenuatian on short waves) 
which: show small joss of energy im; their passage along it; and that. it 
appeara tn defiect down some wave-lengths et various places some ¢istance 
apatt; and others possibly, at all points onthe! earth's surface, and that 
twe: ar! mere waves must. somptimes reach the: receiver at: varying and 
differant» piiasea of \their oacillations, to, account, for; the extraordinary 
fading effects that are:so often noticed with them, wonders whether 
a layer) that will fulfil alk these functions is a physical. 
Appleton: describes two methods specially seitable, for investigating 
the) upper atmosphere by means jof: short-distance transmissions, the 
application) of) which as yielded direct experimental proof; of | the 
existenoe: of) the ionised Jayer.,. He, points the study of atme- 
spheric influences on ultra-short wave transmission leads to! a:theory. of 
imprisdned rand: escaping fays and 'wave-lengths... The rays deviated by 
the atmosphere are found to bein general elliptically polarised; and the 
influence of the magnetic field is most marked when the mean free path 
of is large. phenomena ali 
VOL, XXIX.—A.— 1926. 
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cective stratum W higher thn during the day 


(80-20 Smith-Rose (with R. H. 


thedries Otter” than! 


lies differen from afforded by radio- = 
that 
e t for thé produ of th ontigati¢n, 


at’ 920), W.'N. . Zeits: 


give mean ‘holt raphs show the variations of ‘these ele- 
5 thydughout the twenty-four Hours for the four seagotis and for the year. 
> Mean“ values of (1) and ‘(2)’ Opposite ‘in ‘Diurnal 
chafiges ot (1) show two minima, thé tear 
189 atid the amplitude Séasonil 
differ With winter values higher 
(2) the mean values found are A, = 117 x 10-®, A. = 96 x 10-® 


A= 2 10-* E.S.U. The ratio A,/A_ is 1 compared with values 
i8 ; ¢ fain e éscillations ‘Ate weak. | Large’ oscillations’ f 


all ‘thé élemierits” foe and during snowstorms, and an 
given’ pe in a fog and 
tive potential in show [See also Abstract 146 


»Dightning.  Gi'C: Simpson, (Roy. Proc. 
67, May 1926.)+-Three possible forms in which lightning discharge may 
occur in the. atmosphere are considered : ' (2) between a cloud and the 
ground, (2). between ‘two parts of the atmosphere possessing volume 
charges of opposite kind, and (3) between a part of: the atmosphere having 
a volume: charge amd!another part having no initial volume charge, :An 
of the discharge is given and the theory illustrated by labora- 

tory ‘tests. «It is shown that (1) the conducting channel ofa lightning 
flash originates in the region of maximum electric intensity’ and develops 
only in the. direction: of the seat df negative-electricity; negatively 
charged cloud) cam only be discharged by a'discharge which )origimates in’ 
a@ positively charged cloud or in the induced positive charge on the earth's’ 
surface (8)/a positively charged may be discharged 

in’ the cloud and terminating either in the 

or ‘on the earth's surface ; (4 lightning: fash 'is-branched, the 
are always directed towards the seat of negative electricity. These con- 
clusions are/applied to a latge’ number of photographs of lightning dis-: 
charges andthe preponderance of ‘the: lower clouds: from ‘which lightning: 
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1 Mag, 1, pp... 961-977, May, 1926.)— an earlier 
Nontaen 782 (1923)] an account was given of measurements made 

: the scattering of positive rays from hydrogen in h 
results, were not, such as could be explained on the 
inverse square law of force acting between. the, protons, 
The rays in these. first experiments were m measured by 
through a slit of variable width into a Faraday cylinder 
the rate at which it gained charge. These earlier experimen 
sidered. as giving only,.the order of the effect ect, and it is thou 
make further experiments by 
photographic plate by the scattered 

poste which ath allored it 
curve. for positive. fays shown to 


} 


been of interest mainly in connection with the quantitative s study of 


ment. By: direct: observation with. the -ultramicroscope, De Broglie 
found for particles from arcs in which Tn, Pt and Rg 
used, that some were charged positively, some negatively, and others 
were neutral. Ehbrenhaft and others have employed the charged particles 
in determinations of the charge carried by. the electron. The presence of 


the ions'and the dimensions of the particles im the clouds are of the same 
VOL, XXIX.—a.—1926, 
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SISCHARGE AND OSCILLATION 
an Pies nVeSstige Aare ©) ne “wile 
to be.“‘ single.” The results obtained differ widely from what would be 
expected on the.inverse square law, there being an excess of rays scat- 
tered through the larger angles. The variation with the speed of the 
rays is also different. from what would be expected. The collision rela- 
tion is found to be of the form Nal-¥d8, where N is the chance of.a 
particle being scattered between and + by one encounter, This 
relation is what would result from.centres of force acting as the inverse 
cube. A. E. G, Vv 
2161. Conductivity of Clouds Dispersed . from an Arc, H, Ps 1 
Walmsley. . (Phil. Mag, 1. pp. 1266-1281, June, 1926.)}—When an 
electric arc. is produced between metallic electrodes in air a cloud of fine 
particles is, dispersed. Some of the particles are visible in the ultra- 
decreased as the distance between the arc and the electrodes was increased, 
other conditions remaining constant: It is clear, however, that by using 
his method, the. process can’ be followed only over a short stage in the 
life of:a cloud. The present experiments are undertaken to follow the 
process overa more extended period: Types of ionisation curves obtained 
from. cadmium oxide clouds produced in dry air free from dust and CO, 
by an:arc discharge are described. In ‘the later stages of the cloud the 
ions present at any «time are, not of uniform mobility. The average 
mobility.of the ions in :the cloud and the mobility of the slowest moving. 
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of the cloud. The changes in) mobility show that coagulation; of the 
particles: ocours as’ the cloud .ages. Under certain circumstances, the 
ionisation curves, after decreasing owing to recombination of ions, subse- 

quently show a rise’ in current strength and become oscillatory. On the 
usual assumption thatthe! ionisation current is proportional to the ionisa- 
tion in the cloud, this indicates that a production of new, charges occurs 
as the clouds age. The new charges mainly on particles; of low. 


2162) Loss Velocity: in Matter....P. Lenard, 
(Ani. d. Physik, 80. 1. pp..1—-16, ‘May»18, 1926.)—-A general survey of the 


fii 
(xn. . Physik; 80; 17-32, May 18, 1926!)}—Reference is made to 
a paper by J. B. Johnson on secondary rays, which it is claimed is’ little 
known, and its influence on ‘the knowledge of the motion of electrons in 
2164, The Effect in Dependence 
on Pressure. O. Rietschel. (Ann. d. Physik, 80. 1. pp. 71-108, 
May 18, 1926.)—It is here shown that an improvement of tube. Vacuum 
lowers the gas charging of thé photo-metals arid increases the photo- 
electric effect, while a lowering of the vacuum: has the opposite effect. 
Avery good tube vacuum hinders the gas charging of a well de-gassed 
metal and makes it possible to obtain a pure metal effect; on the 
hand, a poor tube vacuum increases the conductivity in the tube 
and makes it appear that there is a high photoelectric effect. A: metal 
which has ‘been well de-gassed in a relatively good tube vacuum» causes 
a high photo-effect; but in’ a poor tube vacuum a small or vanishing 
photo-effect. The photoelectric effect depends neither upon the de-gassed 
condition of the photo-metal alone, nor on the tube ‘alone; nor on the 
absolute height of both alone, 
— pols 
2166. Rathods’ I. Electrochemical Scattering. A, Ginther- 
schulze. (Zeits. Physik, 36. 8. pp. 6563-580): 1026... From: the 
Reichsanstait.)—The kathode scattering of 24 elements\ in, /hydrogen 
is investigated qualitatively: With C, Se, Te, As, Sb): Bi, special.appear-. 
ances are obtained which»are known to be caused by: afy €lectrochemical 
kathode ‘scattering. A systematic comparison of these different. appear- 
ances with the normal gives the following’ results: )(1) Normal. The, 
scattered metal is deposited at pressures of the order } mm..on the walls, 
of the vessel directly over the: kathode. . Electrochemical.. The walls; of 
the vessel directly over the kathode remain completely free from deposits. 
(2) Normal. If the anode and. kathode are brought closer together the. 
quantity scattered ‘increases strongly and is greatest with the smallest, 
possible electrode distance. Electrochemical.—-The quantity scattered. is, 


order of magnitude, which indicates that the ions are the charged particles 4 
j 
| 
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practically independent of the distance ‘between eléctrodes. (8) Normal. 
There’ is' straight line connection ‘between kathode fall and quantity 
scattered.— Electrochemical —tThere is still a considerable scattering present 
with ‘normal ‘kathode fall. “With As’ it is very great, with Sb medium, 
and smallest with Bi. (4) Normal.» The scattering takes place only at 
the ‘kathode) ‘element’ is. Scattered. also if it. is 


Work with Ovide Kathodes. Rothe, (Zeits. f. 
Physik. 36! 9-10. pp. 737-768, 1926.)—The emission work is détermimed 
from a number of oxide kathode ‘tubes by means of the Richardson 
and extraordinarily low’ valuesare:.dbtained. The ¢mission 
work is also ascertained from the cooling effect, and in the case of satura- 
tion it found to approximate to the results,obtained, by Richardson’s 
equation method. On the other hand if'the emission current is smaller 
than 'the saturation current the cooling effect is considerably greater than 
corresponds to the emission wotk of the oxide. Fatigue appearances, 
which occur with nearly all oxide kathodes; are also investigated, and it 
is ‘thought probable that they are due to decomposition of the, oxides. 
2167. Electric Gontact of Glowing Platinnian in ¥ acuum. H, Rohmann. 
(Zeits, £. Physik, 36. 11+12. pp. 803-813, 1926.)--The author has previously 
shown [see.Abstract 148 (1926)) that; between platinum electrodes, of 
about: 100. volts, a current is produced ifthe. between the 
trodes-is ‘so small that the field strength reaches a, value of about 100,000. 
volts/om. In the present experiments two platinum wires are used which 
have glowed for a long time in a vacuum, and attempts are made to cause 
the passage of\ ‘current when the field strength reaches a critical value, 
It is shown that the passage of the current with a kind of electric contact 
can be made arbitrarily unipolar if the electrode,,wires glowing under 
terisions of some 100 volts at some megohm governing resistaace are 
brought in-contact and are slowly, moved apart... The generation, and 
centrol of the vacuum, and the gold-leaf manometer used are described. 
in detail with diagrams. | A. E, G. 
2168) Photoelectric’ Distribution of Sensitiveness and the Red. Limit. 
E. Rump. (Zeits. Physik, 37.3. pp. 165-171, 1926.)--A mathematical 
discussion of recent observations [see Abstracts 2337 (1925) and 370 
(1926).]' ‘fhe! Werner quadratic formula gives,only an approximate 
expression for the spectral distribution of sensitiveness. — _For the metals: 
which correspond /to it, Becker’s cubic formula agrees with experimental 
results at some distance from the red limit, but does not hold good in its 
vicinity: “Am empirical: formula is. suggested, :calculating the red limit. 


generally, 
can be:drawn obseevations on the distribution of sensitiveness only, 


where there is ‘‘ double decomposition’ of the exciting light, ssi 
VOL, XXIX.—a.— 1926, -—. KI 409 


placed iti thé path of the discharge without any connection with the | 
electrodes} or if used'as anode, a proof that:thé presence of hydrogen. 
ions is sufficient for scattering. A. E. G. 
; and passing over into’ Becker’s cubic formula for, 


only when of the dependence of the red limit/on 
temperature in a positive or 
19919969! Prstration of Ghasi.' ‘Lydia Inge and A) Walther, (Zeits. 
Physik; “37. 45. pp. 2924303, 1926.)—The awthors have 
showit' Abstract that in rock-salt at high temperatures the 

penetration ‘can accounted for by ‘the “theory of ‘heat’ with 
very grédt' accuracy. “In ‘fhe ‘present ‘paper’ the” tension 
for glass at different tentperatures is irivestigated, and it is found that the 
whole 'tarige Of ‘temperatures be placed into groups’: One, ‘which 


"2476. Cold Electron Chatging ‘ih’ “‘Bbacuated ‘Glow-Lamps. 
Selényi and E. Tarjan.  (Zeits. techn. Physik, 7. 5. pp. 232-236, 


"1928: lectrostatic | 

‘vacuum lat are examiried by means of Tesla cutrents, to 

sho ‘of the lamp ‘through the Lilienfeld kathode- 

Musk ma. bo af enor \. E.G. 

w. Ww. Merrymon, 

COy and 

Hg,,, In order: 

sputtered sil 

meter apd, 

same potential;as the 


depends the temperature, the other ‘low 
where’ suth depenitience is indicated. It is Shown’ that at the higher 
temperatures the most ‘important detiiands of the theory’ of heat on’ the 
ionisation curves show more, rapid rise in, the Jower, pressures ,»whioh 
ceases at from 15 to 65 cm. Hg, when the alpha-rays, causing it are : 
absorbed. . Above this the.curyves are straight lines. . From, these portions 
the increase in ions formed per.c.c..per sec, per atmos, has been, determined. | 
Lt is least.in the case of hydrogen (2-033), and largest in the case of argon | 
(18-69)... This cate divided, by the number of,electrons in the molecule 4 
. is approximately constant (0-855). The rather good agreement, with 
Kleeman’s beta-ray results might be regarded as an indication that the : 
principal agency operative was of a beta-ray character... ..| ADMHOR. 
1925.) —The present paper contains the results of a spectroscopic examina- 
tion of ‘the striated discharge in (1) a mixture of nitrogen and hydrogen, 
VOL, XxIx.—a.— 1926. 4 
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glow and by the striations respectively. 

the different regions of the discharge are inter- 

Seeliger and now used by astrophysicists to determine the,extent 
in different stars and in various levels of the sun's atmo- 
from. the spectra of their regions... In the mitrogen mixture. the 
‘Balmer .lines and the nitrogen, bands 4708, 4278 and 4236 were, found. to 
appear in the negative glow but to be.absent from the striations... Inter- 


8 


to 16: 5 yolts in the striations though the potential applied to the discharge 
tube, was about 1100 volts. In the mixture of helium and hydrogen, the 
‘Balmer lines are strong in the striations but relatively weak in the negative 


equivalent to 25-3 volts in a striation but plenty possessing energies of 
10-4 and 15-5 volts. An explanation is suggested of the change in intensity 


(Phys. Rev. 27. pp. 716-723, June, 1926.)—The method used 

is similar to that, of Mohler [see Abstract 827 (1926)]. Electrons, pro- 
along the axis of a tube between two plates were prevented from 
‘scattering by a magnetic field of 350 gauss parallel to the axis of the tube. 
‘Negative ions formed by the attachment of an electron to an atom or 
to a molecule were removed by suitable potentials applied to the side 
Plates, ‘The ‘remainder of the citrent reached a circular plate at the end 
‘Of the tube. ‘With a sinall field between the side plates; the iégative ion 
current was ‘just barely’ Observable’ (1X 10-*° amps.). ‘With’ higher 
fields“thé current increased ‘enormously; approaching saturation when 


the’ S poténtial difference between ‘the ‘side platés was increaséd to between 


4 ‘volts. “In this report the “ion ‘Currefits were df ‘the order” of 


x 10°* total ‘current was" ‘the ‘order ‘of 1 10~? 
‘amps. ‘The ratio between the negative foh ‘and ‘total current decreases 
‘with increase in ‘the driving potential for ‘loW woltages; but indfeases ‘at 


Gnd The decrease ‘at’ low potentials is’ simitar 
the ‘results’ of Mohiler'in ‘other gases and’ vapours. ‘The ‘cause of ‘the 
break ‘dt 2/7 volts is not known.’ The ‘breaks at 4-7, 5-5 and 8-8 ‘volts 
are bélieved ‘to ‘be ‘associated ‘with the electronegative properties of the 
_ thercury atom’ having an electron if a metastable orbit. The total current 
With ‘increase inthe driving potetitial ‘arid decteases 
‘atid! Volts?" AUTHOR. 
II, Critique. K.T. Compton and C. C. van Voorhis. (Phys. Rev. 
27.) pp. :724-731; June, 1926.)—Corrections to results of. Hughes ‘and 
Kléin’ (See: Abstract 1496. (1924)}.—Three’sources of error are found and 
approximate corfections for them determined. They are (1) an effect. of 
the electri¢ field on the effective area of holes in the grid through which 


— ‘Spectrograms were taken of the 
preting this result in. terms of electronic energies (or equivalent quanta, 
glow., The line spectrum of helium was strong in the negative glow but 
weak or absent inthe striations...The mercury-arc lines were equally 
strong. in, both parts of the discharge. In terms of electronic energies, 
. these results mean that there are relatively few electrons possessing energy 
V 
1 
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18% at the lowest voltages to %, at 300.volts;, (2), presence,of 
slow lack of uniform: velocity of-electrons in. the 


corrections ranging 
from 30°to 50%; (3) warming of the gas by the filament, necessitating 
an additive correction of 12%. Correction to authors’ results [see 
at.45 yolts,,11,% at.100. volts and 9 25 volts, 
gerrections the result 


2175. Electron leapact ae be 
Ray. Analysis, | T. R, Hogness and E, G, Lunn, , (Phys. Rev 
Pp. 732-738, June, 1926.)—Using an. apparatus previously. described, 
which, ions formed by impact.of electrons of definite energy are, 
and 
Os ‘are measured at different pressures and electron energies. ., Over a 
range of pressure from < 10~* to 10~* mm. of mercury in pure oxygen, 
heliunt and with argon, the ratio 0/0; remains practically, constant. 
Evidence is thus given that and 
processes ‘and, rim of sufficient energy can 
either ionise the molecule and form 0;° of didsticia tt the tolectile forting 
or. The ionisation potentials were determined : o, = of}; ‘19 Volts 
and = 20 volts, The latter, together. with: the 
potential of atomic oxgyen, gives 6-5 volts (150,000 cal, per mol,) for 
heat dissociation of oxygen, Both molecular and atomic negative 


G. P. Harnwell.and,.G,,H. Kunsman, , (Phys, Rey. 

~pp. 739-746, ‘June, 1926.)-—Certain iron oxide crystals containing 
1% of some alkali metal or alkaline earth have been developed by, the 
Fixed Nitrogen Research Laboratory for use as catalysts, in the synthesis 
of ammonia. It has been found that these substances also have great 


spectrograph, which has, been described by ‘Smyth, perate catalyst 
this way 


an. ionising collision, willbe made in a cm, path in the, 0-01 mm. 
pressure and 26°C. by an ¢lectron of any speed up to 400 volts in He, 

Ne, A,, Hy, Ng.,Hg,.HCl, and also for. the, probabilities of ionisation at an 
impact in these gases, AUTHORS. 
data, with the recent theory of Franck on dissociation by absorption of 
The ‘writers have tested various methods of moun and heating these 
5 The metal ions were emitted at lower temperature | the alkaline 
ES i 


66% M2) 


reduétion ‘at red-heat in !iatmosphdre hyditogen 
‘increased the ‘emission, '-Emission ftom hot platinum was also observed 
cotsisting of Nat aad K+ ions: This was aturface effect; and diminished 
yd eso silt to prinriew (2)... 


0 far studied directly but can be 
ionisa ted in‘ relation to the Velocity hot'\in t With the 
But ugteethent can be obtained 
if oné assumes that the absorption is fot; as Leénktd. assumes,’ a“sudden 
reduction df veldédity to’ nearly Bint is’ ‘a diffusion’ effect,’ the 
J to. ‘Ob of > Mort a lo 
an toith Tension” Shocks Of'V ory Short Duration. 
Burawoy. (Archiv Elektrot)\ 16. pp:: 186-219, June: 14 .1926,)+-A 
method is; here. given of producing tension shocks of very short duration 
and detezmimed form by means of wander wave crests. . A,special 
ye pall electrodes no lag appears with sine-formed tension shocks 

Algo ‘causes lag with active electtodes. With a hémogéhéous 
@léctric fisld 4 lag appears only in Corisequenct"6f the electrode surfaces 
| th point electrodes ad tensidn shdtks “of very short duration 
a | ‘fs “always Neither ‘the of ‘the stirfacés nor ‘a 
tion has any influence On the’ shock’ spatk tension at great distances 

of the electrodes. A relationship of the shock spark tension on the dura- 
tion 'éf the tension shock and distance between electrodes ‘found. By 
shocks ‘of very short duration.” A‘theoretical consideration dhows 
that “ih ‘respect to ‘the actién! of the’ condition! of the surfaces: with ball 
electrodes ‘not only are the present results in actord with the ionisation 
theory’ bit “that “most ‘of the ‘disagreement ‘im ‘eartier works can be 
pee ‘For point’ electrodes the theory propounded ‘by W. Peek 


Oscillations, 
(Archiv’ f, Blektrot. 273- uly’ Horg26:) experiments 
wal 


are hére (ese own ‘atrangéménts' ‘for 


- 
° 
x 
re 
i 
A 


18! pp: 280-288) ‘Filly is a 

whith 4 “Grief ‘introduction’ the 
points “are The problent; ‘the 
fundatherital ‘eqttation the” oscillation forhis: the sohitidtis for 
straiiting force and tremors ; the resulting solution : some exterisiding!'!! » 


A. E.G. 
_ (Frank. 697-634; j<Th 
A. 38 (1928) er of’ 


there ‘ate’ the ‘field’ of a’ rddio-wave 
three ‘ra one direct, Feftactedt “the 


vertical ‘td ‘the horizontal tothiponent at rightangles to the true’ trans-' 
mission ditéction are plotted, and comparééd with the ratios calculated on: 
the assumption that the éatth's stitface is’ perfect eondwetor, 
(bya perfectly When allowantée-is made for all 


far from the transmitter these errors will be 


"2182. Hall-Effect im Bismuth with Low Plas! 
(Phys. 772-778, June, 1926.)—The Hall-effect in bismuth 


23 of 8°07 to 'l-00 wis 
determined | by For obtaiiting extéssively “thin, 
homogeneous bismuth films, various thethods were tried and corn pated’ 
such as casting, evaporating, 'sp ‘and’ metallic 


aying, ‘of Which ‘the ‘last thirée ‘hrethods werd’ particu sutcessfut. 
 refitiéménts matte in the potentionieter and” ineasuring cirtuits, read” 

té dnd-tenth inictovilt were accurate’ and reprodvitible: valtre’ 

the Hall coefficient, R, is abnormally farge betweét 0-07 6230" 

gauss, having a value of — 171 at 0-07 gauss, as compared with a value 
of had for this film. at 16 gausses: The’ value #20 
gausses was ~~ 20) the rapid in'the: 
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| 
| 
Tom the OT some descending ray.” he rectangular comportrents 
| the resultant electric forte ‘are ‘expressed’ in terms of ‘the Vortiponents’ of 
| these rays, and it is seen that in general the electric vector traces out an i 
| ellipsoid randomly oriented with respect to the axes. The linear Herz y 
oscillator as used by Picard ‘enables the’ conrponent' ‘of ‘the electric’ force 
in any diré¢tion ‘to be*méasured. The experimental’ resultd' of! Pidard! 
fot the variation with distanéé -frotm the transmitter of thé’ratio of ‘the 
| 
| 
| paper with some’ discussion’ ‘thé érrors’ ‘in’ ‘radio-direction: 4 
bearings ‘arisitig frotit’ downward’ refléction by thé Kerthell y-Heavisite | 
layer.” These érrors' aré''significant when ‘the downward tays descend ‘at ’ 
i 
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value,of:-- R between 0:07 and 0; 30. gauss, and comparison is, made 
with the higher, values of field strength. that the 

potential of one film in series with one or more other films we ob 
comparatively high values of the Hall e.m.f. which may be applied to 


2183. Hall-Effect in Metal Films. H. B. Peacock. (Phys. Rev. 27. 
pp, 474-483, April, 1926.)—Films of iron cobalt and nickel show Hall 
coefficients 1:4, 4-9 and 7-8 times, and resistivities 3-1, 23-0, 25-0 ti 
the values for the same metals in bulk, these ratios being in the order 
these elements.in the periodic table, With the paramagnetic, metals 
palladium and platinum the corresponding figures are 0-66, 0-64 times 
for Hall coefficients,.and 4-4, 14-0 times for resistivities. Heating the 
films of the ferromagnetic elements decreases the values of the Hall 
coefficients and..of resistivities to approximately those.of the metals in 
bulk. No. effect, of heating is observed in the case of the paramagnetic, 


da aka Theory of Metallic Conduchion.. 
E. Hall. (Nat. Acad, Sci., Proc. 12, pp, 326-328, May, 1926.)— 
Bridgmam [see Abstract, 318, (1926)} discovered ,a Peltier development of 
heat where an electric current, changes direction within a crystal, and 
remarked that the mere existence of an internal Peltier heat would seem 
to, have important, bearings on our views of the nature of electrical con- 
duction. . The author points out that,a formula which he published some 
years. ago as the dual-theory expression for Peltier heat gives a ready 
explanation. of the phenomena observed by Bridgman. The formula 
absorbed. by the unit quantity of electricity, 1+ e electrons, in going 
from. metal a to, metal ; is the ratio.of the free-electron con- 
ductivity...to..total .conductivity; A, the, amount of heat absorbed in 
freeing ¢ electrons within metal g; and A, within metal £. Within 
a single metal crystal a and,f refer merely to different directions of current 
flow, and A,=A,. Thus the formula reduces to tap = 
— (hy = Adal. A, where A when expanded is A = (A, + sRT) +e, the 
quantity in brackets being the amount of energy required to change one 
electron from the associated ‘conductive ‘state to the free conductive — 


(Phys. Lab. Leiden, Comm. No. 174a. Frank. Inst,,. J. 201. pp, ‘You, 
April, 1926.)—-The disturbances of supra-conductivity by raising the 


2186, Gar Currents in _E. Kretachmann, 
(Annud. Physils pp; 109-136, May 27,.1926,)—Points out 


V 
current density and by the presence of a magnetic field are here investi- 
| gated.for lead, tin and indium wires wound in different ways and for a 
tin. cylinder... The. results, support hypothesis of Silsbee that the 
current operates mot asa separate disturbing factor, but in virtue of the 
magnetic field it itself produces. G.A. 5. 
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in accepting the conclusion of Onnes that the conductive electrons 
are. restricted at low: temperatures to fixed paths from atom: to atom) 
from which external-magnetio forces cannot dislodge them.) Works out 
aithéory ab initio on the assumption that a proportion or the whole(éf 
the electrons within the metal are free. Shows (1) how super-conductivity 
may arise ,(2) how.electric resistance occurs, with a simple resistance 
; (3) how conduction in syper-conducting Jead may be galoulateds 
7187 Mision: ‘of the Halogen’ Hydvatids’ in 
n-Butyl Alcohol. Goidsechmidt*and E. Mathiesen; §(Zeits. “phys! 
Chem! 121. pp: 153-158; May ‘24, 1926.)—Just as is'the case in methyl 
and ethyl alcohols [see Abstract 931 (2925)], hydrogen ‘chloride; bromide, 
and iodide exhibit “unequa? conductivities in absobute n-butyl ‘alcohol 
solutions. ‘Gradual addition of water tothe hydrogen chloride solution 
causes at first a diminution afd later an increase in ‘the conductivity: 
As tegafds the catalytic actions of the three acids om the esterification of 
phenylacetic acid in »-butyl alcohol, those of hydrogen bromide and iodide 


2188. Factors Influencing the Accuracy of Measurements of ‘thé Elec= 
trical Conductance of Liquids and Sohutions. ‘11: Bridge Assembly, with 
particular Reference to the Vreeland Oscillator as’a Sowrce' of Current of 
Constant Frequency: ‘WD, Re'Morgan and Oy M. Lammerty) (Am. 
Chem) J. 48. pp. °F220°1288, May; freqtiency Of a 
Type”: Vreeland osdiltator'giving 1000 cycles was found to dectease by 
Aud finally ‘becoming constant. ‘The magnitude of 
this change appears to. depend on decrease in the capacity and inductance 
caused by ‘the ‘heating’ effect of ‘the 
current and to be independent of the angle of coupling, the relative posi-~ 
tions of the primary and secondary coils, if ‘these’ are! not too close)’ thé’ 
. uency with a certain setting 

decrease, then increase, and finally constaacy of frequency. «Resistance. 
coils/(1000 ohms) of the Curtis type were? found,to wary, during three 
years, by about 0:§ % of the nominal value, the coils being at least a year 
old before the first calibration ;. periodic recalibratien of such <gojls is 


hence , necessary,.. Of two, rollet-type Wheatsteng: bridges, one gave, 
results agreeing to within 0-002% with those ; obtained , with, 
current, whereas the other gave results inaccurate to the extent of I %. 


1" fend edt tok efit Howry 
"2189... Dielectric. Jd. R. 
pin J. Js Rule, (Phil.; Mag..1., pp. 103571039, May, 1926. )~-The 
phenol and benzoic ,acid im 
benzene are determined by; the Nernst method as modified by Turner, 
With m-dinitrobenzene and phenol the values imcrease steadily with com- 
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centration and appear to approach ‘the ivalue:for the pure solute in the 
fused state: ‘With benzoic acid! the «dielectric: constant: increases) with 
also Abstract 2758 
Pas" for Space Quantisation Field’ 
Weatherby and A. Wolf. (Phys. Rev. 27. ‘pp.'760-772; June, 
The 'hetérédyne beat method was used!’ to detect’'a :pdssible cHaige fh 
the dielectric constant of gases, due to space quantisation magnetic 
field. A condenser, forming a part of one oscillating circuit of about 
1,000,000 cycles frequency, was filled with the gas investigated amd& the 
magnetic field then applied. The resnits obtaimed show that for beliam 
(20-cm, pressure), air (76 em.) and:oxygen at room-temperature 


‘20980. Savestigation:: of Metallic Grystale: “EV. Thermoelectric: Pro- 
perties Of Zinc and Cadmium. E, Griineisen and E. Goens. (Zeits. f. 
Physik, 37. 4-5. pp. 278-291, 1926. From the Reichsanstalt.)}—Rods _ 
formed, of \monocrystals were employed, the direction of the axes: baying 
previously. been determined. A piece of. pure copper wire was soldered 
to, each. end\of these, and they were placed, in turn, vertically with the 
lower epsk in. aliquid bath kept at constant temperatures ranging from 
up to 200° C., Srhilp, the was 


‘two.rods of the same metal, Zn or Cd,..one with axis 
pre Assuming that the Kelvin equations hold, the 


to express this by means of a formula. off to om AL 

2992. Linear Amplification of by the’ Photo- 

te pp. 53 521-522, May, 1926.) A 
alio off essronw (tae 


(Imp. Acad. Tokyo, Proc. 2. pp. 163-168, April, 1926. In English 


maby, 


miatimentxidl magnetic force at the centre of the {Sand 
Ayrton, Mather and ‘Sumpner have pointed out that ‘with'-a- heedle of 
finite length some'of-the possible turns néar the ¢entre’ will prodiiece’ an 
opposing foree at the miagnet poles. tara of te 
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magnetic field was of the order:of 7900-8000. .gausses, while, the electric 
field was estimated at 6000-10,000 volts/cm., The tests were) carried out 
with, the ‘direction of the electric field both parallel and normal to the 
ia which the crystal axes. were parallel and perpendicular to the axes of 
_ relations of these and of ¢ = to. the’ temperature make if possible 
to recognise regularities, and in’ particular a connection with the frequency 
of the ‘atomic vibrations of far ‘it is not 


where @ is the tésistarice of the ‘conductot. ‘usitof, length) ‘arith deter- 
manes curves: for -which has seriés: of: fixed | values. The -curive/ for 
«which, So==, corresponds to: that. obtained: by Ayrton; Mather and 
‘Sumpter by a graphical methotl.\\In tarnsifor which S_ has negative 


decessony to the: Kathode-Ray. for Changing 
\Yinusaidal Linear Time Base. F. Wighusch. 
Sei; Instruments; pp. 249-252,, May, ,1926.)—An. instrument 
ds, which will. convert,an oscillogram, taken, wlih a kathad¢-ray 
oscillograph and {using ;a sinugoidal. reference into. an 


for: Several Waves 


with Stabilised inear Time Axis. J. Reich. 
Tay) oscillograph, is, obtained by repeatedly, charging a) through 
& Saturated thermionic: and. discharging through. a-neon Jamp 
when a critical Voltage is reached. The period, d by, 


ws 
the, alternating current. into’ the neon circnit, 
discharge. of the detiser and giving. an absolu 
alternating-current waye, wo OF more wayes Can | obtained 


The, Wave. Form Of the. an. Electrically 

Vi Searle. ..(Phil,, Mag. Ay 7188-747, 
April, 1926.) —The performances of a “ solid contact” and a mercury- 
platinum ” form of contact for maintaining the oscillations of a tuning- 


shy, whilst. the 


‘Capacity. agnoss, the spark; gap 
‘Fednoes the. current, amplitude and affects the shape af the current, wave. 
Inductance does not,affect the wave form, but renders.maintenance more 
dificult, The, yariation, of; the mercury 


bes toviia .bloy jo moisquoxe ofoe ont 5,6. 


"2197. Hysteresis. ._(Accad,, Lincei, Dp. 
March, 21, 1926.) Discusses, the the genesis of hysteretic cycles, 


‘between the cases where the residual condition is evanescent, and fee 
where it is not. : 


of Geometry, applied, uff Alternating if 
13, PP», 274280, May .5,;; 297-804 
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922-1826; May. 28 ; June: 5; 369-380; June 15, and pp:393+ 
June ‘26, 1926:)+-The author's object is to arrange and ‘coordinate 

‘the copio’és material available showing the application of’ geometry to 
The! varti¢les': are illustrated with): numerous diagrams 


Physik, 37142. pp. 156-156, 1926.)2“The Yasés 


CO); arid ‘argon wété contained ‘in horizontal “tubs ‘atid ‘subjected’ ‘to! a 

tratisverse” miagneti¢ ‘field. difference of pressure “Ap between 

the’ Of the’ tube’ was ‘produced by ‘electrical heating, 
by means of a Heis manometef [see ‘Abstract 2882 (1924)}.’ 

is shown by graphs that with constant difference of temperature (T, — r,) 


specific > susceptibilities were determined ;.,.their 


‘traty ult [see Abstract found: to be 
‘independent of the pressure.’ GEA. 
Jackson, (Phil. Mag. 'T. ‘pp. 1193-1198, May; 1926.)—The theory of 
quantisation has* been confirmed experimentally ‘by Gerlach and 
Sterd Abstract’ (1925) thie separation obtained ‘between ‘the two 
's patna ge of atoms of silver a fraction of a millimetre. Theoretically, 
ould ve @ much iaiie sepatation, This was tested by causing 
a jet of pass through a non-homogeneous magnetic field and 
ten to4 impinge on a geal of which an énlatged iniage was produced 
iv an arc-lamp and screen. In whatever way the conditions were modi- 
fied, in nocase was\any change in the form of the point, of impact of the 
on the film observable. The probable interpretation of the experiment 
oxygen after ‘take up any oné of the 
‘Possible quantuny'orfenta tions ally 
(Atead: Linbel, Atti, pp. 2604956, March 7, 1926:)4Con- 
‘previdtis paper [see Abstract 1462 (1926)}/' The matheniatical 
‘Wesults thay be thiis ‘$utrimarised :'{1) The Lorefitz-Gans’ theory applied 
di8é ‘traversed by ‘a ‘radial céntriftigal current ‘of heat or dlectri 
foresees’ the formation “of a2’ circtlar thermomagnetic or galvanormagn 
‘Chtrent' identical ditéction with that which'produces the m 
fidld:’ For ¢ither current this is contrary to ‘the ttuth in the case of 
prem including bismuth, with the sole exception of gold, silver and 
(2) The Livens theory would in some cases permit the elimination 
OF the ; but the ‘law of of velocities on Which 
‘it ‘rests‘is in’ ‘conflict With the laws of électromagnetism, since it involves 
of thermal analogy of Barlow's wheel. 


On Ai 


2202. Magnetic Field E with Bored Pole-pieces. 
English) —The magnetic tluxmeter ised 
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‘of a rectangular coil suspended by a bifilar suspension of two thin Cu 
wires and placed between the pole-pieces of an electromagnet,’ The 
characteristic feature is the smallness of the coil, which can be in a square 
form of mm/ edge} atid optical arrangements of the|hightst' sensitivity 
are required for the experiments. Exploration of the field between the 
poles of thé electromagnet shows that the field is not uniform} ' ‘Along 
the axis a minimum exists at the centre and increases téwatds. the poles. 
Perpendicular to the axis there is a maximum at the centre, and the field 
decreases outwards. ‘With bored pole-pieces there is again: different 
voltime magnetisation at different parts, As the volume density Of ‘free 
‘magnetism depends on the gradient of the permeability of the iron core 
used in constructing the electromagnet, the problem of finding ‘the best 


3503. The Magnetic’ and’ Aurora” of 1998. 
\F. Baldet, V.. Burson and H. Grenat... (Comptes. Rendus, 182) pp. 962- 
963, April 19, Meudon Observatory, on, April.14; I4h,,,the 
-magnetograph bells, responding only to large deviations of the.magnetic 
‘needle, were heard not only in the. spectroheliograph building, but, also 
in, the physical laboratory 400 m. away... Some, good: photographs were 
obtained of the four solar layers. At night aurore: were slooked..for, 
and at 20h. 52.m., when the moon set, vertical auroral.rays. of a whitish 
tint and of: considerabld intensity were’\seen against the .westefhisky, 
while more to the left was seen another smaller vertical aurora, gradually 
dissolving into the first one, rising to an altitude of 80° to’ 35°, But the 
‘whole phenomenon, first seen at 14 h., was over in about: 46 seconds, 
At 25 minutes after midnight there was another strong swing to theieast, 
but the observers: had left, so did not know if there:was»a tepetitidn ‘of 
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GHEMIGAL. PHYSICS. AND. BLECTRO-CHEMISTRY. 

Rowe... (Phil..Mag.:1, pp. 1042-1054, May, ,1926,)-—The 
adsorption. isotherms for nitrogen, hydrogen and carbon; monoxide on 
charcoal are. determined at very pressures’ ‘and a; temperature. of 
C.. Curves giving the relation /betwetn the. adsorption, and, pres- 
sure are: linear up to!a certain critical pressure:: This exitical pressure: is 
‘comparatively high for. gases of low boiling-point and considerably lower 
for ganés,of ‘high: boiling-poimt; which are ‘more readily jadsorbel, The 


;better represented by the, equation. logie Axa. by 


APE Where: = number of-'¢.6? at pi giti. . 
‘Charoéal) P — ‘pressure in “omy of: mercury, Ay, ‘dnd’ are con- 
‘Statits depending on the particular gas)’ ‘The contiection between a and 
depatts froma linear relationship: after the active surface of the charcoal 
has’ been “covered with layer of writ" molecular’ [See ‘also 
ke moon edt me OF bas: 
2208. of Solutions, Rai! (Gomptes 
-Rendus; May! 1926.)---The. adsorption soap 
‘solutions bensene surface is measured 
and Denfian fsee: Abstract 269 (1912)], and.consists in allowing'a known 
volumé: of -benzené:to issue fromia narrow: capillary into the! base of a 
colamn of) theisoap. solution and to pass through the solution in. the form 
tof of{the solution is_estimated from. its effect 
on: surface/tension ‘by detetmining the:sizé of: the drops, and the change 
:conéentration through adsorption is noted. It! is: found! that, the 
presence of electrolytes causes a marked increase in the adsorption of the 
soap in accordance with their effect in diminishing the solubility of the 
soap. [See also Abstract 1340 (1924).) J. N. P. 


2206. Water as Surface-active Material. Surface Activity and Forces 
of Adsorption. II. P. Rehbinder. (Zeits. phys. Chem. 121. pp. 103- 
126, May 23, 1916.)—The surface-tension o of pure water is slightly 
raised by the presence of aqueous solutions of certain inorganic salts, 
which the author calls surface-inactive. Extending his studies of solu- 
tions of organic compounds [see Abstract 3071 (1924)] to solutions of 
salts of all concentrations ¢ up to saturation, the author finds 
that the o deducted by extrapolation for the pure salt (i.e. the o which 
the fused salt would have if it could be undercooled to the temperature 
of observation) is much smaller than the observed value. The salts 
examined, partly near 100° C., are the nitrates of silver, of silver-ammonium 
and of silver-thallium, potassium nitrite and potassium carbonate. The 
surface layers of such solutions may be unsaturated (active layer) or 
saturated (inactive layer); some estimates are made of the thickness 
(a few molecules) of the surface layer. The curve ofc consists of an active 
‘and an inactive portion. Of the two components of such solutions, 
‘solvent and salt, the active one has the smaller dielectric constant. 
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Water .is surface-active in the salt solutions mentioned, but 

follows: Préviously facts regarding the adsorption 

tadio-dlettient’ from its solutibn;' sither by a: précipitate’ formed iti the 

‘solution’ or ‘by ait’) addéd °délid, ‘are in’ gbriera): héld forthe 

simniltaneous adsorption of the two radio-elements, RaD and RaBj when 


t in radio-active equilibrium. It is pointed out, however, that 
in’ several Cases are’ influenced ‘adsorption effects. 


elements. An ‘buch ‘conditiony that 
‘one ‘two aralogots' rddio-active! conrpiutids is Solible, exhibits’ a 
preférénee for its own isotope, whereas a non-isotopic precipitate displays 
no preferénte. The addition of a soluble lead salt’ to! solution of 


Rak ‘had’ beet extracted it’ a state’ of’ great puri ‘Half-life 
of Rak has been fodnd to’ days" BW. 


worv oft Jantaas song ont 

2208. at Surfaces... B. ‘Ridesl. 
(Nature, pp. 626-628, May 1, 1026. »:Paper read’ befdre the Royal 
Inst., Beb., 1926.)-—The:relation between catalysis and. surface adsorption 
and structute ‘is, discussed: The field of force which contributes. to the 
adhesional, potential, energy of the: surface is: affected both by the inter- 
atomic) distance as well as by the number and variety of atoms around 
one particular atom. Catalytic action appears to be limited to the 
primary adsorbed film, those portions which ‘are ‘unstable’ and ‘Teadily 
adsorb gases are also catalytically active. The different! typesof ‘ative 
-sutfaces which can occur’on nickelare enumerated with instances of the 
different specific chémical actions thatcan be btonglit about.: With 
carbon containing both iron and nickel there exist areas of different 
active complexes which possess different specific ‘surface activities: and 
different temperature coefficients for the reaction velocities: Refererice 
is made to ‘evidence which shows that thére exists an intimate cornection 
between 'the catalytic ‘activity of a metaland 
to ‘ited. Gniv re] ff. NvP. 


and J..Kawala, 4Am,, Chem. Soei, J. 48 ,pp- N19-1126, May, 1926.)— 
‘A. systematic investigation of. the conductivities of solutions of; pairs, af 
uniunivalent electrolytes having a common.ion was made,.in the hope 
of, disclosing, the nature of ;the solutions,.and. to test the value of the 
methods of calculating the conductances of solutions, of sych, mixtures of 
electrolytes, The densities, equivalent, conductance, ) and. relative 
cosities at 25°.C. of a series ef; solutions..of, hydrochloric. acid,. potassium 
chloride, sodium chloride, and of a series of their binary and ternary 
mixtures were determined and the results tabulated. The equivalent 
conductance of mixtures of these eleatrolytes.can be fairly well repre- 
sented by a straight line relation, altheagh the differences between. the 
some cases to more thaayT, bar 
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“2290. ‘Solubilities of Potassium Haloids in Alcohol:Whter Mixtures. 
S, M. Zeitlin and A. EB. Brodsky.  (Zeits. phys. Chem. 121. pp.'30-45, 
May 24, 1926.)—The results are given of determinations of the solubility 
of, potassium, ehloride, bromide and iodide in 25-96, 45-13, 74-88, and 
100.% (by. weight) methyl alcohol, solutions and in 25-07, 50-01, 75-03, 
and. 97-30 % ethyl alcohol solutions, at 10-2? and 19-9°. The results 


ate in moderately good agreement. with Walden’s rule, namely,, D.: Ag 


2211, ‘Constitution of Magnesiven Acetate Solutions. A. C, D. Rivett. 
(Chem, Soo.. pp, 1063-1070, May, 1926,)—Experiments in, the prepara- 
tion of hydrated magnesium acetate from magnesium oxide, acetic acid 
and water to. bring to light the proneness to form super-saturated, solu- 
tions, the slowness with which these crystallise after seeding, and the 
very. high viscosities of solutions above a certain range of concentration. 
No simple equation connects the viscosity at 25° with.the concentration. 
Rapid .rise in viscosity .begins at about 2-5. gm.-mols, of the salt per 
1000 gm, of water (M,), the value relative to water as unity increasing 
from,about 7 at that concentration to.155.for My =.5-4 (supersaturated). 

due'to hydration of the salt, and the suggestion is made that, in the passage 
from relatively dilute solutions in which ionic dissociation is considerable, 
there is increasing tendency for association of ‘molecules to occur, such 
association being the result of chelate ring-formation' by the magnesium 

(2212. Preparation of _ Nickel _Membranes for Uliva-filiration. 
‘Manning. ..(Chem, Soc., J. pp. (1127-1132, May, 1926.)—The ordinary 
miermbranes used for, ultra-filtration are prepared by impregnating filter- 
papers with nitrocellulose dissolved in acetic acid or in a mixture of 
ether and alcohol, and cannot be used either at high temperatures or with 
solvents such as acetone: Membranes made by nickel plating on bronze 
of, nickel gauze are found to be capable of retaining most colloids’ on 
ultra-filtration, and may be used at high temperatures and with solvents 
whichyattack the ordinary membranes, The average size of the pores 
‘may be controlled by varying the plating bath, application of these 
to tractions! aitration being thus rendered possible. JT, 


2213. Complexity’ ‘of Tempe ing Phenomena’ of Certain “Alloys. 
and P. "(Comptes ‘Rendus; '182."‘p 
0, -1926.)\—A> further ‘of the tempering ‘the alloys 
on Al-Ai,Cu in comparison’ with that of Steel [see Abstract 1155 
92 This has‘revealed in altiminium bronze’ (12%, Al) the existence 
‘Of a labile'state of low density in addition to the form, which is stable 


bow whith is stable at low temperatures. 


of amd: Copper by Tungsten: Molyb- 
denum; and Tantalum. 3: \(Comptes ‘Rendus, 182. pp. °1152- 


1164, May 10, 1926.)—The had previously studied the cementa- 
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the investigation was extended to the ¢eméntation ‘of these alloys and of 
brass ‘by molybdénum and tantalum: ‘The’ extent of cetnentation wa’ 
coer measuring the depth of penetration seen in the micro- 
sections: ' effect of temperature was investigated for 800, 

and 1200°C., the times: of hextiny, vutied frotti to 10 
investigation is cartied ftirther to examine tle inflnence of the 
(Zeits. Metalikunde, 18; pp. 189-192; June, 1926.)—The experiments 
relate to alloys of the duralumin type. The changes going forward after 
quenching are examined by measurements’ of changes im ele¢trical 

What is a Metal? Ay Eucken, (Zeit, 4, Metallicunde, .18. 
pp. 182-188, June, 1926.)—High electrical conductivity appears. to be 
the..most characteristic property of’ metals. The relatiors between’ this 
property and others;such as’ thermal conductivity and. reflection | power 
are considered from both experimental and theoretical! viewpoints. 
Finally all the metallic properties are regarded as due to the presence of 
practically freeelectrons. The paper contains no new results, being merely 


9347. of. Kathodic on ‘the Tenacity of. Steel. D. 
M. Polukarow. (Zeits, Elektrochem., 32. 248252, 
steel wire subjected to kathodic polarisation in. pure 

hydroxide ‘or sulphuric. acid solution retains, its elastici 

When, however, a small. amount of merc or arsenic . 
bere ed to the electrolyte, the ‘becomes brittle, its strength 
being diminished to one-twentieth of its original value. The rid schon 

s shown to be bly complicated, and the penetration of the hydrogen 

nto the steel is in relation to the supertension and to th ates 
mediate formation of the hydride at the kathode. P. 


2218) Otidation of Metals!’ 3. 8. Dunn. 

Soé., ‘Proc. 111. pp of 

containing respectively 95 %, 90°% and 71% Cu, at temperatures 

ing from 580° 880° is investigated’ quantitatively and ‘is 

to’ be controlled by diffusion through a protective film of oxide, ‘the rate 

of oxidation vatying exponentially with the temperature. A-theory of 
in solid solutions is outlined, and by the hangers ot of statistical 


Of, te Ve: 


2219. Low-temperature Oxidation of Copper., J. 
Soc., Proc. Pl. pp. ‘210-219, May 1926.)—The: oxidation of’ Ou 
normal commercial quality at temperatures’ between 200° C;' and’'300° C. 
is studied and is found to follow the theotetical patabolic law over com- 
paratively short time intervals. With, catalytically active Ou, however, 
the parabolic law is not obeyed, oxidation proceeding more rapidly than 
with normal Cu, The origin of this’ departure from ‘the ideal law is 
VOL, XXIX.—A,—1926. dee 


agreement with the experimental law is deduced for the variation of 
diffusion rate with temperature. A. BY 


traced to, changes occurring in the oxide, film, and a. general, parallel, is 
catalytic behaviour. oxide Fates A, L. 


quinine,.when on cooling fine rectangular lamellar crystals appear ati the 
liquid surface which exhibit remarkable dichroism in Jayers. ,:Pre- 
(pared by the original method, these crystals are, useless Sn. opeitad 
poses, but a process is now described wherein :the:quinine solution is 
treated, with iodine vapour and: crystals’ of, 4, suitable: thickness:,.are 
obtained. Brief experimental details are included, together with a 
Production of Polavising Surfaces by Deposition of 'Herapathéte 
upon, Vertical Plates. A. Zimmerh and:M: Coutin. :»(Coniptes Rendus, 
182. pp. 1214-1215, May 17, 1926.)+-hy a previous: paper preceding 
‘Abstract} Zimmern has shown how ‘to prepare suitable surfaces of ‘hera- 
pathite by a -vapour method which ‘secures the homogeneity and initial 
orientation ‘of the crystalline separation: ; The vesults are now found to 
be éveh better if the deposition is made upon vertical plates, and this 
beard contains a detailed description of the 
ed hold’ a transparent. layer of 
‘depth; which’ cah ‘be removed and“ 
opéra+glassés, ‘teléstopes, “ett, and gener for | 
instraments ‘of Tatge' The miethod itself, is 


2222.'Chemical Statics ‘of Electronie and''G, 
{Accad. Atti, 3: pp. #104413, April’ ft, 1926:\The 
ionisation ‘ potentials of lanthahum, Cerium) praséodymium, n¥odymiim, 
and samarium are determined by a tiettiod that described in 
earlier papers [Abstracts 152 and 889. (1926))...A higher tempereture 
than can. be obtained ina Bunker jfiame jis necessary, and ,a_byrner, js 
used fed, with gas and oxygen with careful manometric adjustments, 
Consequently rearrangements, of the experimental apparatus, haye.to,be 
made, is, used for the grid... The, values obtained, are 


2223. Chemical Statics. Phenomena, 

(Acoad, Lincei, Atti, 3. pp. 413-416, April neutral, atems 
with an affinity for electrons are present in a flame in which measure- 
ments of amidonisation potential are being made {see preceding Abstract), 
the current measured will be reduced... The affinity of atomic iodine: for 
electrons is. measured:in this way anda mean: value 3:58 volts is obtained. 
This. corresponds. to 82,000 cals. and:agrees with (Gerlach and Groman’s 
value, 82,000 cals;, Born's, 61,000/cals. Applying Einstein's ‘formula, 
the limiting wave-length. of the continuous, radiation emitted by iodine 
becomies,A3450,\in agreement with experiment.) cA. Whe 


; 
y to spar and tourmaline, ¢.g, the sulphate of iodo-quinine | 


A.C! Grubb / (Selenté, 88! pp460-462) April 30, POR. 
hydrogen and nitrogén at atmospheric pressure, mixetapproxi’ 


mately in the ratio of three to one, 
litres per hodttr Gver whieh was evolved 


dhe passage of the gases over! the! anode: ‘The duration of the’ 
Was fifteen minutds; ‘atitt’ the’ absorbing’ Hiqitid was tested: 
“Néssier’s results’ show that eonsiderable’ 
ties) Of nionia ‘Ave formed, ‘but further Work is nécessary in ordet’ 
determine ‘the’ thethanism of thé reaction, Which is, however; entirely 
2225. Reaction Velocity and. Equilibrium: M udameric: Forms. 
H, wi Buler-dnd 1. Hedsttém.)(Arkiv 4, Kem. Min. 0. Geologis, Stock-. 
holm): 1926... dn -Germani)~-Anm investigation-of equili+. 
briuine between a glucose and glicose was made. » The detenfpinations, 
were out at, 20/0.,.and, the velocity of the reaction was' measured. 
by» The acidity; of; the, splutions. was, determined; by, 
electrometzic methods using a; hydrogen .electrode:, The, equilibrium, 
constant was determined, in the presence of 0.005 citrate solution and. 


Soc., Proc, pp, ..245-267, 1, 


- reaction, any fracti 
the total change to be the préssure 


June §,,1926.)—The th the gaseous, 


with the décomposit revio | 
reaction gan be calculated from the equation.k.=> 5- 


k being expressed in gramme-molecules per litre per sec. The rate 

pairs!df molecales seact>with joint on ‘collision: of 

45,500/ Calories; thus showing that there 
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is an ,exact relation \ between activation, the number. of 


2228. The Function ond Blectria Charge Tope of Molecules, 
J, N.,Brinsted.. (J. Phys,;Chem., 30. pp,.777-790, June, 1926.)—The. 
definition of acids A.and bases.B by the scheme A <=> B+ H+ (1) implies, 
that an acid is a substance which splits off. H+-ions, simultaneously form- 
ing: a base, and a base is a substance capable of. uniting with H+-ions, 
the unique properties of the H*-ion and its mobility, When equilibriu 
(1), is established in water as solvent, the H+ is: solvated ; ‘A+H0. 
= B + H,O*+(2), which is a double acid-base equilibrium, A,and, H,O, 
acting as acids, B and H,O as bases. This conception assigns acid or 
basic properties to both ions: and neutral molecules. When A i8 acetic 
acid;'B (the base) must be the acetate ion wher B intlicates:ammonid, 
A (the acid) must: be the ammonium ion); hence the importance of the 
electric charge. The acid property of positive electric aquo-ions like 

Ojg ** is the stronger, the higher the positive charge. According 
to Kossel;' the attraction’ between ‘the H+ and the Cl~' ‘of HC? (single 
charges) is weaker than it is in HyO and H,N (double ‘and triple charges), 
and HCl is therefore ‘a ‘stronger “acid than ‘the others. The ‘author 
develops’ the theory ‘of Kossel of the importance of the central:atom in 
complex configurations, and deduces a fule for the acidity and basicity of 

The electrostatic effects d to make acids with two or hiore 
itive charges more strongly io in solvents of low dielectric 
stant than in water. An absolute comparison of the strengths te as 
acids ot bases is impossible, because it would require the absence of a 
The free H*-ion dogs not exist, H, 
2229. ‘The Chemical Action of Gaseous 
Vit, Unsaturated Carbon Compounds. VEIT. The Catalytic Influence of 
Tons on Inert Gases. S.C. Lind, D/C. Bardwell and J. 


constants and the ratios MIN) of molecules fection f per ion pair have 
been calculated. The first three form’ solid ‘products: 
acetylene, 7-4 Or cyanogen,” 11-1 for hydrogen cyatiide ; ethylene eli- 
minates 16'%, ‘of its H, condensing colourléss liquid,” = = 
Particulars of ‘the hydrogenations and oxidations are given. Inert gases, 
N,. He, Ne, A, Kr, Xe, CO,, 3 and H, were found to catalyse a number of 
the above reacti ons, ed ions of the inerts ‘being quantitatively equal to” 
those « of the reac ts in producing chemical reaction. Certain exceptions 


F 2230. Applicability of Wolf's Formida fou ‘the Weston 

Standard Cell. Wi G. Vesburgh: (Optical Soc: America, J. and Rev. 

Sei. Inst:'12. pp. 511+517, May, 1926.)—The author ehows ‘how: Wolff's: 
VOL, XxIx.—a.—1926. IOV 


: with a unimolecular decomposition which is independent of the. number 
of collisions, +. B, Ww. 

| 1926.)—The sate methods are employed as in previous investigations 
(see Abstract 887 (1926)]. ‘Nine reactions of polymerisation, hydro- 

genation, or oxidation of the unsaturated compounds, acetylene, cyanogén, 
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formula, derived from a,Jarge number. of cells with neutral electrolytes, 
differs appreciably from previously proposed formulz,, After describing 
the cells and the procedure employed, he gives the repults obtained, in a 
table, from which it is gathered that most of the cells showed a, small 
change in electromotive: force during the course of the measurements, 
Although small, these. changes should be, taken into account in caleulating 
the variation of electromotive. force, with temperature. An increase, of 
temperature seems to disturb, the equilibrium. little, if but,a 
decrease makes a disturbance which manifests itself as hysteresis in many 
cells, .It can -be. concluded that) for.all,.properly. constructed normal 
Weston cells with either neutral or slightly acid electrolytes. calculation 
by means of Wolff's formula will give the difference between the electro- 
motive, force at any temperature between 15°.and 407, and ata 
standard temperature within abont 10 mm.v., or 0,001 of the 
motive force of acell. [See Abstract 1680 (1908).] 


3231. Measurements with Sulphale’ Sohitions. G: 
it Chem. Soe., J, 48, pp. 1160-1176, May, 1926.)—The activity cveffi- 
cients of potassium, sodium and are from 
measurements with cells of the type: “i 

tion. These results are this t of view ‘of the 
Debye and Hiickel theory.” The activity coefficients’ of sulphuric acid 
in potassium, sodium and lithium sulpha te solutions are calculated from 

ac cien potassium an ium oxides in their 
sulphate’ solutions’ are calculated from” of 
cells of the type: H,/M,SOjW, JH,” The *iott 
activity-coefficient’ of water in “the salt solutions as cémputed ted frm 
the resiilts ‘Of ‘these cells is found to be greater’ in’ potassium than 
in sodium sulphate solution ' at a ‘given concentration, a fact in agree~ 
ment with the behaviour of potassium and sodiwm chloride solutions. 
From thése results it appears that thie value of ‘V cy . Con i8 rapidly increased’ 
by the first addition of the sulphatés, and that Sodium Sulphate Causes a 
somewhat greater increase in this quantity than potassium sulphate. | In 
the sodium. ‘sulphate. solutions . Cou Teaches a maximum at 
and then decreases wih, increasing salt 
algo Abstract 2406,(1925) ] | 


2232. The Tnflience of the Solvent on the EMP: 
(Zeits. phys. Chem. 121.'pp. 1-25, May°24, 1926.) —E.M.FY determinations 
are made’at different temperatures’ and’ with ‘an accuracy of‘0- 0002 to’ 
0-0003 volt of the Hg/Hg,Clj! KCl/KBr': Hg,BryHg in water, 
methyl ‘alcohol, and mixtures of methyl and ethyl alcohol with water. 
The change of e.m.f. with temperature is linear, and the coefficients only 
vary slightly’in different solvents!’ Amarked effect ‘is exerted “on the 
e.m.f.-by the nature of the’ solvent; whith is related ‘to -its influence on’ 
the electrolytic solution tension. Its influence on the e.m-f. agreés with 
the results derived from thermodynamical deductions. In ‘accordance 
with theory, the €.m-f: values in saturated Solutions are ‘found to be inde- 
pendent of the solvent. The calculated ‘heate “of reaction ‘are markedly’ 
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affected by if, aie? with ‘water ate! Gt! agreement’ with thermal 
The! of ‘the solvent thins related to! changes 
the degree of ‘dissociation’ to an ‘extent whieh’ can 
be ‘determined ‘thermodynamically.' The Tfhidnce of the’ Solent on the 
Electrédé Potential. ‘pp. 26-38/ May 24 1926. potentials 
of Hg KOK and of HefHe,Br, it N/10 calomel! 
aré/ measired in‘ ‘water; ethyl ‘and ‘water mix. 
tures ‘at ‘different. Conteritrations potassfem! chioridé and ‘potassium 
brothide. electrode’ potetitials ‘agree with’ thé! values calculated on 
grounds: ftom solubility; and in saturated solutions 
thé pteritials’ aré independent of ‘the solvént:” A linear relation is'found 
between ‘the ‘potétitials ‘atid ‘the ¥éciptécals’ of the diclectri¢ constants of 
the ‘solvents; and' the felation 
[See also Abstract bstract 1646 (1913).J" Srforts 


Thermodynamical Pot Difereces at th Boundary of 


Wosnessensky, ow, and schmut< 
phys. Chem, 121, 24, 1926, with th only 
one wal. at the p immiscible liquids can be set uj 
owing to the fact that, 
proportions will \pot. mix. with aquéous ‘solutions of ‘certain’ electrolytes. 
Measurements of the e.m.f. with 
and acetone asthe liquids and, tagsiumy chloride, potassium carbonate 
and. ammonium sulphate as slegalyies, Show exceptionally high values 


R.\F. /Tefft (Am, Chem, Soc.,: +)48- 


The. electrodé. potential of the manganese d 
in a solytion, of perchloric acid was de or 

was obtained for the: oxidation potential of the. reaction: aut 4H 
+ 3P 7 + ‘perchloric. acid solutions... ges. in, the 


| in, the, ofthe 06, done activities, as 
42336, Electrochemical Behaviour of. Chromium. Bs, ‘Liebreich 

W. Wiederholkt. pp. 261-263, May, 1926.) — 
The, authors criticise the conclusions of Grube, Heidinger and Schlecht 
on the of chromium [Abstracts 1724 and 1726 (4926)},. To this, 
criticism @. Grube cepliedin.a polemical manner, which again was replied, 
to by. Liebreigh and, Wieder: T By Jo Be, 


=x 


interpreted by the use of ionic activities instead of concentrations; « The 
views, Ebert are, critically teviewed,... Fhe equilibria 


